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as end products of protein metabolism and 
electrolytes.’“* There is sufficient documenta- 
tion to show*® © that the average renal con- 
centrating capacity in healthy, newborn pre- 
mature infants and in full-term infants in 
the first few weeks of life is below that 
which is obtained later in life. For the pur- 
poses of this study, it is assumed to be 700 
mOsm. per liter at a specific gravity ap- 
proximating 1.021; this is about half the 
maximal renal concentrating capacity of the 
mature adult (1400 mOsm. per liter). Un- 
der usual circumstances of health and when 
the concentration of the solute load demand- 
ing renal excretion is below the maximal 
concentrating capacity of the kidney, “ex- 
pendable” renal water is available. Under 
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Table I. Average values* per liter 


Potassium 





June 1960 








Sodium Chloride | | Nitrogen 

Formula (mEq.) (mEq.) (mEq.) Milliosmols | (Gm.) 
Colostrum 23.8 18.8 28.7 285 5.4 
Transitional breast milk 11.2 19.3 15.4 297 3.0 
Low osmolar milk (Similac) 11.6 18.2 11.9 236 2.1t 
Modified cow’s milk 17.5 24.5 22.9 249 2.9 
Whole cow’s milk 23.1 36.2 32.9 286 5.1 








*Average values of all samples prepared in milk laboratory and obtained from mothers by hand expression (colostrum and 


transitional breast milk). 


9 


*tWhen dilution of Similac is prepared in biochemical laboratory instead of in routine milk laboratory, this value is 2.7. 


these circumstances, the solute load of the 
formula does not place a demand upon body 
water which may result in dehydration. In 
the presence of severe dehydration, whether 
produced by deprivation or loss of water or 
by fever or high environmental temperature, 
a maximal urinary concentration may be ex- 
pected with a decrease in expendable renal 
water. Thus with formulas resulting in a 
urine osmolar concentration significantly be- 
low 700 mOsm. per liter in the newborn 
and in the very young infant, a surplus of 
water above that obligated for solute excre- 
tion must exist. Under such circumstances 
it can be assumed that the formula being 
given the infant is satisfactory from the 
viewpoint of the renal water requirement. 
In instances where urinary concentrating 
capacity is greater than 700 mOsm. per liter, 
the amount of obligated renal water would 
be less; in circumstances where the concen- 
trating capacity is below 700 mOsm. per 
liter, the obligated renal water would be in- 
creased. 

This study is limited to full-term infants be- 
tween the ages of 2 to 4 days and 6 to 9 
days and to premature infants 10 to 56 days 
of age. These infants were fed a variety of 
formulas which contained different amounts 
of solutes demanding renal excretion to de- 
termine whether the resulting urine osmo- 
larity was below the assumed maximal con- 
centrating capacity for these infants. 


METHODS AND PROCEDURE 


The urinary osmolar excretions during the 
second to fourth days of life on various for- 
mulas were studied in 39 full-term newborn 








infants. The compositions of the formulas 
used are listed in Table I. Fourteen infants 
were fed modified whole cow’s milk; 9, hu- 
man milk (colostrum); 4, equal parts of 
evaporated milk and water; and 12, low os- 
molar milk formulas.* Three additional full- 
term newborn infants were studied during 
the sixth to ninth days of life while on hu- 
man breast milk (transitional).= Seven pre- 
mature infants varying in ages from 10 to 
56 days were fed either low osmolar milk or 
equal parts of evaporated milk and water. 

In the bottle-fed infants, the intake of 
formula was determined by the difference in 
bottle weight before and after feeding. In 
the breast-fed infants, the difference in the 
infant’s weight before and after feeding was 
recorded as the intake. 

Two consecutive, separate 24-hour collec- 
tions of urine were made for each period of 
study. The urine was collected in a con- 
tainer surrounded by ice to minimize bac- 
terial growth. 

Daily analyses of the formulas were made 
with regard to their osmolar, sodium, potas- 
sium, chloride, and nitrogen contents. Os- 
motic pressures were determined with the 
Hill-Baldes apparatus.” * Sodium and potas- 
sium concentrations were determined with a 
Norelco flame photometer. Chloride was de- 
termined by the method of Sendroy modi- 
fied by Van Slyke and Heller, and nitrogen 


*Similac, Ross Laboratories. 
*#The formulas used in this study were prepared as fol- 
lows 
Whole cow’s milk —150.0 ml. evaporated milk, 150.0 
mil. water. 
Low osmolar milk (simi- 
lac, Ross Laboratories) —8.5 Gm. dry milk, 60.0 ml. water. 


Modified cow’s milk —150.0 ml. evaporated milk, 16.0 
Gm. Dextri-Maltose No. 1, 0 
ml. water. 
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was determined by a Micro-Parnass-Wag- 
ner apparatus with the use of a 2 per cent 
boric acid solution with mixed indica- 
tor (bromcresol green and methyl red) and 
titration of the ammonia with sulfuric acid. 


RESULTS 


Table I lists the average composition of 
the various formulas used in the study. The 
data are derived from direct determinations. 
The values shown represent averages ob- 
tained from analyses of samples of the daily 
formulas as prepared in the hospital milk 
laboratory. It should be noted that the nitro- 
gen value for the low osmolar milk is lower 
in the preparation made in the routine milk 
laboratory than the one prepared in the bio- 
chemical laboratory. The modified cow’s 
milk formula fed the newborn infant was 
dilute when compared with the formula 
made of whole cow’s milk. Whereas the carbo- 
hydrate in the various formulas adds to the 
total osmolar intake, it is not excreted in the 
urine and thus does not contribute to the 
total of solutes requiring renal excretion. 

The substances in the formula which con- 
tribute mainly to the renal solute load are 
derived from protein and electrolytes; the 
excreted end product of protein metabolism 
is largely urea, which in feedings of whole 
cow’s milk consists of about 40 to 60 per 
cent of the total osmolar excretion.* Low 
concentrations of osmols as derived from 
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protein and electrolytes are found in tran- 
sitional breast milk*® and are closely com- 
parable to those of the low osmolar milk 
formulas used in this study; conversely, the 
whole cow’s milk formula and colostrum 
have higher osmolar concentrations. The 
osmolar values of the modified cow’s milk 
formula was between these two feedings. 
The actual osmolar intakes are listed in 
separate tables. 

Table II lists the intake and urinary out- 
put of fluid, electrolyte, nitrogen, and total 
osmols in full-term infants fed a formula of 
equal parts of evaporated milk and water. 
Each infant had a larger intake on the sec- 
ond day of the study, which is a reflection 
of the larger intake as the infant aged. The 
average intake for the 2 days was 106 ml. 
per kilogram per day. The average urine 
output of these infants was 24 ml. per kilo- 
gram per day, with an average osmolar ex- 
cretion of 7.6 mOsm. per kilogram per day. 
It should be noted that with the increased 
intake on the second day of the study, there 
is an associated increase in osmolar excre- 
tion. There is, however, no consistent in- 
crease in urinary concentration of osmoles. 
The highest osmolar concentration on any 
given day was 449 mOsm. per liter and the 
lowest was 184 mOsm. per liter, with an 
average of 318 mOsm. per liter for the 
group. These values are well below those 
found by Hansen and Smith® in full-term 


Table II. Intake and urinary osmolar excretions in full-term infants fed whole 
cow’s milk* 





























| 7 . | . Sodium Potassium Chloride Nitrogen ; 
Fluid | Urine ae Urine 
Pa- |Weight| Age \intake|output (mEq.) (mEq.) (mEq.) (mg.) Milliosmols (mOs- 
tient | (kg.) \(days)| (ml.) | (ml.) \Intake|Output\Intake|Output\Intake| Output \Intake| Output \Intake| Output |m./L.) 
L. A. 4.1 3 73° «il 169 0.14 2.58 039 2.31 0.19 361 71 20 3.8 355 
4 110 22 2.54 0.17 3.95 0.91 3.58 0.32 534 107 31 6.2 280 

PRR. 42 4 86 18 1.97 046 3.00 0.70 2.70 0.65 447 80 24 5.4 306 
5 141 48 3.27 2.10 506 1.64 4.72 2.56 683 251 44 18.0 371 

M.O. 2.8 3 75 «21 1.74 0.20 2.72 062 2.36 0.51 391 57 21 3.9 184 
+ 155 35 3.57 1.32 563 032 489 1.66 820 147 45 11.0 304 

T.E. 2.8 2 75 8 1.74 0.34 2.70 0.33 2.60 040 402 63 21 3.7 449 
3 129 31 2.98 0.31 4.63 0.97 446 0.54 670 154 38 9.0 291 

Average 106 24 243 0.63 3.78 0.74 3.45 0.85 539 116 31 7.6 318 





*Per kilogram of body weight per day. 
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infants at this age during thirsting (approxi- 
mately 600 mOsm. per liter). 

Table III lists the intake and urinary out- 
put of a similar group of substances pre- 
sented in Table II for full-term infants fed 
a low osmolar milk. The average total intake 
of this formula is slightly larger than that of 
whole cow’s milk: 118 ml. per kilogram per 
day with an average osmolar excretion of 3.2 
mOsm. per kilogram per day, about half of 
that observed with the infants fed equal 
parts of evaporated milk and water. The 
urinary osmolar concentrations average 157 
mOsm. per liter; the lowest value is 77 
mOsm. per liter and the highest is 492 
mOsm. per liter. The average urinary con- 
centration of 157 mOsm. per liter is signifi- 
cantly below that of infants fed equal parts 
of evaporated milk and water, 318 mOsm. 
per liter (p < 0.05). As with whole cow’s 
milk feedings, these urinary osmolar values 
are considerably below the maximal renal 
concentrating capacity of normal full-term 
infants. 

Table IV lists similar data for intake and 
urinary output of full-term infants fed a 
modified cow’s milk formula. The average 
intake was 107 ml. per kilogram per day with 
an osmolar excretion of 5.2 mOsm. per kilo- 
gram per day. The average urinary osmolar 
concentration was 204 mOsm. per liter, which 
is significantly different from that in the 
infants fed whole cow’s milk. The lowest 
value in this group is 114 mOsm. per liter 
and the highest is 446 mOsm. per liter. These 
values are also well under the maximal renal 
concentrating capacity of the normal full- 
term infant for this age. 

Table V lists similar data for intake and 
urinary output for full-term infants fed hu- 
man breast milk (colostrum). It is evident 
that the average total intake is significantly 
smaller in these infants than in the arti- 
ficially fed infants; the average intake is 72.0 
ml. per kilogram per day, with an osmolar 
excretion of 3.2 mOsm. per kilogram per 
day. The average urinary osmolar concen- 
tration was 273 mOsm. per liter, with a high 
value of 408. Again, these values are con- 
siderably below the maximal renal concen- 
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trating capacity for an infant of this age. 

Table VI lists similar data for intake and 
urinary output of full-term infants fed hu- 
man breast milk (transitional). The average 
intake is 162 ml. per kilogram per day, the 
largest of all the groups. These infants were 
3 to 4 days older than the infants given the 
feedings listed above. The average osmolar 
excretion is 8.8 mOsm. per kilogram per day. 
The average osmolar urinary concentration 
of 122 mOsm. per liter is the lowest of the 
entire group. The lowest value obtained in 
this group is 77 and the highest is 194. 

The second part of this study presents 
data on the patterns of excretion of pre- 
mature infants from 10 to 56 days of age, 
whose weights varied from 1.4 to 2.1 kilo- 
grams. Table VII lists the intake and urinary 
output of fluid, electrolytes, nitrogen, and 
osmols in premature infants fed evaporated 
milk and water. The data in this chart come 
from a previous study.° The infants were 
maintained on this diet from 5 to 7 days 
prior to a 6-day study period. The data 
presented are average daily values. The 
average total intake is 149 ml. per kilogram 
per day, with an average urinary osmolar 
excretion of 26.5 mOsm. per kilogram per 
day, the average urinary concentration is 
410 mOsm. per liter. These urinary osmolar 
concentrations are considerably below the 
maximal renal concentrating capacity of pre- 
mature infants of this age. 

Table VIII lists similar data for intake 
and urinary output of premature infants fed 
a low osmolar milk formula. The intake was 
168 ml. per kilogram per day, with an aver- 
age osmolar output of 8.7 mOsm. per kilo- 
gram per day, and an average urinary 
osmolar concentration of 104 mOsm. per 
liter, with a low of 81 and a high of 147. 
These values are well below the maximal 
renal concentrating capacity for these in- 
fants. 


DISCUSSION 


The nutritive value of the infant’s formula 
is of paramount consideration in feeding. 
The purpose of this study, however, was 
primarily to determine whether constituents 
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in formulas commonly offered to infants 
would put undue demands on body water 
for the renal excretion of the metabolic end 
products of the diet. Among young infants 
there is a variability in the capacity of the 
kidney to excrete a solute load at a given 
and concentration. In the course of 
metabolism, the absorbed carbohydrate and 


fat in the diet are utilized by the body and 


rate 





lable V. Intake and urinary excretion in full-term infants 
colostrum 
j it ” Sodiu P ur a, é Nitroge hates. 
rT eight Los ry tb mEq Eq I d Vl Oo 
ent ke d Intake Output Intake Output Ir ¢ Output \Intake Output Intake Output m/1 
0.80 00) O86 Qq 
‘ Q 1.49 0.9% 19 18 +. 
bt 18 +6 0.54 19 6.5 rf) 
28 lo 0.67 0.08 0.53 0.08 0.53 0.21 % +4 1] 
} 8! Q 1.93 0.09 1.53 0.15 2 33 0.04 0.9 Q 
\ +3 6 ) 0.87 0.04 0.74 0.83 0.68 0.03 174 1] l 242 
82 j 1.95 0.04 1.56 0.62 235 0.05 - } 1.1 278 
S T.A 3.3 } 64 tb 1.50 0.90 340 99 3.0 70 
K. E. I 2.9 2 +§ } 1.15 0.79 58 25 1.2 328 
M.A.R 2.0 y 100 7 38 860.11 2.87 0.08 864 51 29 2.7 408 
3 34 0.30 0.30 - 139 28 7.0 208 
r.O 3.2 103 32 1.96 0.16 1.85 0.28 405 78 30 4.1 27 
5 13 12 2.36 0.19 2.41 0.13 - - 541 35 39 2.1 170 
S. H. 2.8 3 96 19 2.61 0.27 1.44 0.22 - - 1629 269 28 4.3 223 
4 73 32 1.75 3S 0.88 0.29 - - 21 4.6 
G.R 2.3 3 78 34 ?.05 - 2.56 0.39 - - - - 143 
Average 72 18 1.60 0.20 1.30 0.30 1.80 0.12 602 94 22 3.2 273 
*Per kilogram of body weight per day. - - aii . 
Table VI. Intake and urinary osmolar excretion in full-term infants fed transitional 
human milk* 
Fluid | Urine Sodium Potassium Chloride Nitrogen Sfeins 
| | f > ~ ~ ; . “the ne 
Weight| Age \intakeloutput|_ a mEq.) = mEq.) (mEq.) mg.) Milliosmols (aOo 
Patient | (kg.) \(days)\(ml.)| (ml.) \Intake\Output \Intake|Out put \Intake|\Output Intake|\Output Intake Output |m./L.) 
p p b 
L.A.§S 3.2 6 117 86 1.5 3.4 oe 1.0 - - 342 167 34 14.1 164 
7 152 72 2.1 ye 2.4 0.7 - 444 104 44 10.4 145 
P.O. S. 3.4 7 79 26 1.0 0.3 1.4 0.1 335 90 23 5.0 194 
G. L. D. 3.2 6 244 70 2.0 0.6 5.2 0.6 703 63 78 5.9 77 
7 20 =—:108 1.7 0.7 5.1 im 635 112 64 8.6 80 
Average 162 72 1.7 1.1 3.2 0.7 492 107 19 8.8 122 


















a part of the osmolar load 
urine. On the other hand, 


ingested but nonretained protein is decom- 


do not become 
excreted in the 


posed largely to urea and other osmotically 
active substances; their excretion by the kid- 
ney requires water. The electrolytes of the 
formula which are not retained also exert an 
osmotic effect and require water for renal 
excretion. Thus the protein and electrolyte 
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Table VII. Intake and urinary osmolar excretion in premature infants fed whole 


cow’s milk* 


Sodium Po 


Fluid | Urine (mE¢.) 


Pa- Weight| Age intake output 


tassium Chloride 


( mEq. ) ( mEq. ) 


Nitrogen 


(meg.) 








June 1960 









tient | (kg.) \(days)| (ml.)| (ml.) Intake Output Intake Output \Intake Output Intake|Output Intake Output \m./L 





B.R 2.1 56 151 67 $50 2.78 5.28 2.98 
. L 1.8 38 146 59 +.38 2.59 5.11 2.43 * 
B.A 1.6 28 150 68 $.50 1.07 3.25 2.69 = 


Average 149 65 1.45 2.48 


*Per kilogram of body weight per day 


Table VIII. Intake and urinary osmolar excre 


osmolar milk* 


5.21 2.70 


900 
880 
900 


890 


#75 
457 
403 
445 


‘tion in premature infants fed a low 


Nitrogen 
(mg.) 


Milliosmols | ‘mo, 
50 36.2 540 
+8 24.2 410 
+9 19.1 281 
+9 26.5 410 

ly Eee 
Mill:osmols (mOs- 








86 
100 
256 
286 
357 
+41 


381 
400 


77 
104 
86 
101 
73 
102 
97 
120 


46 


54 
33 
33 
$3 
49 


66 
67 


10.0 

9.7 
6.8 
8.0 


5.9 
9.1 


9° 


10.9 


112 
106 


90 
90 


, Sodium Potassium | Chloride 
Fluid | Urine Ea.) Ea.) Ea.) 
Pa- \Weight| Age \intake output ae a Bhs 2 F 
tient| (ke days)\(ml ml.) Intake Output|Intake|Output|Intake Output |\Intake| Output |\Intake|Output|m./L 
G.H. 1.4 20—s«i161 90 3.83 0.66 3.03 2.36 4.62 1.20 
21 186) «= Ss 4.430 0.51) 3.50 4.16 5.34 0.94 
K. E 1.4 15 103 76 28 0.35 2.26 1.69 2.01 0.94 
16 113 89 1.33 0.41 2.48 1.89 1.87 0.91 
I 2.1 14 143 19 «1.63 0.80 3.26 1.14 3.46 1.05 
15 172 62 2.09 089 3.71 1.83 2.70 5 
\ 1.9 10 8229 113. 266 0.27 5.22 2.63 3.84 1.41 
11 234 130 2.72 0.39 5.76 2.79 3.98 1.45 
Average 168 88 2.50 0.54 3.65 2.31 3.45 1.16 


*Per kilogram of body weight per day 


Table IX. The average intake of the respect 


ve formulas 


288 


95 


49 


8.7 








Age Milk feedings ml./kg./day 
> to 4 days full-term Whole cow’s milk 106 
2 to 4 days full-term Low osmolar milk 118 
2 to 4 days full-term Modified cow’s milk 107 
> to 4 days full-term Colostrum 72 
6 to 9 days full-term Transitional milk 162 
10 to 20 days premature Low osmolar milk 168 
28 to 56 days premature Whole cow’s milk 149 


contents of the diet are the essential sub- 
stances which must be considered in esti- 
mating the water needs of the infant for 
renal excretion. The data here presented 
indicate that the full-term newborn and 
older premature infant with an assumed 
renal concentrating capacity of 700 mOsm. 
per liter in an environment of 70° to 80° F. 


are quite capable of excreting the renal 


solutes derived from a variety of formulas, 


without requiring additional fluid intake or 


drawing upon stores of body water. 


Table 


IX indicates the average intake of 


the respective formulas. Fig. 1 is a composite 
of the data presented in Tables II to VIII. 
The amount designated as obligatory renal 


water in the figure is predicated on the as- 


sumption that these infants can concentrate 
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their urine to 700 mOsm. per liter. The 
columns depict the urine output as a per- 
centage of the intake. Each block represents 
an average of the percentage of urinary 
water excretion of all the infants in a single 
group. It is interesting that the renal 
water excretion in the full-term infants on 
the various diets was approximately 25 per 
cent of the intake (23 to 29 ml. per kilogram 
per day). Hansen and Smith® showed that 
infants of the same age, when thirsted, ex- 
creted about 10 to 15 ml. per kilogram per 
day. In the older full-term and premature 
infants, the urinary volume was 44 to 52 
per cent of the intake. In these infants the 
actual total fluid intake per kilogram of 
body weight was larger than that of the 
younger ones. The figures in the solid portion 
of each column represent the amount of 
water in the urine unobligated by the ex- 
creted solutes (expendable renal water), 
indicating that this amount of water could 
have been reabsorbed by the renal tubules 
if needed for body economy. Thus in new- 
born infants fed whole cow’s milk ad libitum 
with an average intake of 106 ml. per kilo- 
gram per day at 66 calories per kilogram per 
day, there was no drain upon body fluids 
and the renal excretion of water was beyond 
that demanded for the excretion of solutes. 
Those infants ingesting formulas with the 
smallest amount of osmols requiring renal 
excretion had a larger volume of expendable 
renal water. With the older full-term breast- 
fed infants ingesting an average of 162 ml. 
per kilogram per day, containing 105 calories 
per kilogram per day, there was a larger 
amount of unobligated water in the urine 
which could have been saved by the body if 
needed. In the 2 groups of older premature 
infants, those on the low osmolar milk had 
an average intake of 168 ml. per kilogram 
per day, while those on whole cow’s milk 
had an average intake of 151 ml. per kilo- 
gram per day. There was a larger amount 
of unobligated or expendable renal water in 
the infants fed the low osmolar milk than 
in those fed whole cow’s milk, yet even in 
the latter group, 45 per cent of the renal 
water was unobligated. 
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RENAL WATER METABOLISM 
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Fig. 1. The number in the solid area of each 
column represents the percentage of expendable 
renal water of the total urine output. 


It must be emphasized that we do not 
recommend the feeding of undiluted, un- 
modified cow’s milk to newborn infants. The 
margin of safety with such a formula with 
regard to the water requirements could be 
greatly reduced under adverse circumstances, 
when extra losses of renal water may be 
excessively large. In a previous study in pre- 
mature infants® and in keeping with other 
data in the literature,’ ** it was demon- 
strated that the addition of a carbohydrate 
to an isonitrogenous diet increases the nitro- 
gen retention and decreases the urea nitro- 
gen excretion as well as the total renal 
osmolar excretion. These latter studies were 
short-term experiments, as have been most 
of the other studies on the protein-sparing 
effect of carbohydrate feedings. Nevertheless, 
they indicate that the addition of carbohy- 
drate to the formula may be of value in 
sparing water during periods when the water 
balance of the individual is critical, when 
there may be depression of renal concentrating 
capacity, when there is a decreased intake 
of fluid or excessive losses of water. Whereas 
there is a variation in the total osmolar in- 
take with various sugars in the diet, they do 
not have a variable effect on the amount of 
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water required for renal excretion unless 
they appear in the urine. 

The above conclusions regarding unobli- 
gated renal water in the newborn infant 
during feeding with various formulas are 
predicated upon an assumed optimal renal 
concentrating capacity of approximately 700 
mOsm. per liter and when extra renal water 
losses are not excessive. It is known, how- 
ever, that some full-term newborn infants 
and older premature infants may concentrate 
to much higher levels.’ It is also known that 
urinary concentrating capacity may be in- 
fluenced by variations in the intake of dietary 
protein'® '*; it is reduced on a low protein 
intake and increased on a high one. Infants 
beyond the second month of life may give 
concentrations to adult levels of 1400 mOsm. 
per liter.’ Under these circumstances when 
renal concentrating capacity is greater, the 
obligatory renal water volume will be 
smaller, resulting in a larger volume of ex- 
pendable renal water 

In those instances where extra renal water 
losses are larger than usual, there will be a 
gradual diminution of unobligated renal 
water, and finally body stores will be drawn 
upon to meet the obligatory renal water 
needs. Cooke and co-workers™ and Darrow 
and colleagues" have demonstrated that the 
extra renal water losses may be large when 
the infant is exposed to high environmental 
temperatures. There are conditions which 
may result in reduced renal concentrating 
capacity such as severe dehydration, potas- 
sium deticiency, infections, sickle cell anemia, 
primary renal disorders, etc. Under these 
circumstances, obligatory renal water de- 
mands would increase, and, when concen- 
trating capacity is greatly reduced, the stores 
of body water may be depleted for renal 


solute excretion. 


CONCLUSIONS 


1. Full-term infants 2 to 4 days of age 
fed whole cow’s milk, low osmolar milk, 
modified cow’s milk, and human milk ad 
libitum and kept in an environment of 70° 


to 80° F., had a urine volume which meas- 








ured approximately 25 per cent of the fluid 
intake. Fifty-seven per cent of the urinary 
water excretion of the infants fed whole cow’s 
milk was expendable water; the highest 
amount of expendable water (82 per cent) 
was found in the infants fed low osmolar 
milk. These data indicate that in normal in- 
fants in this age period when extra renal 
water losses are not excessive, the ad libitum 
intake of the formulas studied do not impose 
a drain on the stores of body water. 

2. In the 6- to 9-day-old full-term infants 
fed transitional human milk ad libitum, the 
urinary volume was approximately 45 per 
cent of the fluid intake; the intake of these 
infants was considerably larger than that of 
the 2- to 4-day-old infants. On this feeding, 
the expendable renal water was 82 per cent 
of the total urine volume. 

3. Premature infants 10 to 20 days of age 
who weighed between 1.4 and 2.1 kilograms 
and who were fed low osmolar milk, ex- 
creted 52 per cent of their fluid intake, 86 
per cent of which was expendable urinary 
water. 

4. Even though a large proportion of the 
urinary water excretion of full-term new- 
born infants and 10- to 56-day-old premature 
infants when fed a formula of whole cow’s 
milk is expendable, the margin of safety with 
such a formula with regard to water require- 
ments would be greatly reduced when extra 
renal water losses are excessive. We, there- 
fore, do not recommend the feeding of un- 
diluted whole cow’s milk at this age period. 
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I Surface surgical procedures 
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InN ADULTS, following general anesthe- 
sia, there is some evidence of limitation in 
the renal excretion of water during the first 
postoperative day." * Conversely, in hydrated 
infants, Calcagno and co-workers* could not 
demonstrate such a limitation. Data con- 
cerning this problem would seem essential 
for the appropriate administration of fluids 
to infants undergoing operation. The experi- 
ments to be presented were designed to study 
the renal ability of infants to excrete water 
in the immediate postoperative period and to 
attempt an evaluation of some of the varia- 
bles inherent in any surgical procedure that 
may be important in conditioning this renal 
response. 
From The Children’s Hospital of Phiiadelphia, 
Departments of Pediatrics and Anesthesiology, 
School of Medicine, University of Pennsylvania 
*Present address, St. Christopher's Hospital for 


Children, 2600 N. Lawrence Street, 
Philadelphia 33, Pa 


**Present address, Department of Pediatrics, 
State University of lowa College of Medicine, 
lowa City, lowa. 








The renal excretion of water in in fants 


ASSISTANCE OF 


immediately folloning operation 


Daniel S. Fleisher, M.D.,* Wallace W. McCrory, M.D.,** and 


MATERIAL AND METHODS 


Water loads comprising 3 per cent of the 
patient’s body weight were administered in- 
travenously to a group of male infants rang- 
ing in age from 3 to 27 months. These infu- 
sions were begun within 82 minutes following 
surface* surgical procedures. Periods of 90 
minutes were allowed for the administration 
of the initial water loads to provide ample 
opportunity for glomerular filtration rates 
to return to preoperative values.* ° Follow- 
ing the initial load, a sustaining infusion was 
maintained at rates calculated to replace 
estimated insensible and measured renal 
losses of water in order to maintain a posi- 
tive water balance. Solutions of 3 or 5 per 
cent glucose in water were used as the infu- 
sion fluid. Urine collections were obtained 


from most patients during the postoperative 


*Superficial operations such as herniorrhaphy, tonsil- 
in contradistinction to an intra-abdominal or 
intrathoracic operation, 


lectomy, etc., 
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studies by means of an indwelling urethra! 
catheter. Air was instilled into the bladder 
at the end of each collection period to assure 
complete emptying. 

Serial determinations of urine creatinine, 
osmolality, and volume, and of serum creat- 
inine, sodium, and osmolality were obtained. 
A Baird internal lithium standard flame 
photometer was used for sodium analyses. 
Urine and serum osmolalities were deter- 
mined on a Fiske osmometer with the use 
of 2 ml. samples. Creatinine was determined 
by the method of Hare.* 

Free water clearances (Cy,0) were cal- 
culated by the formula Cy,.9 = V ml./min. — 
U mOsm./L. x V ml./minute Sod 
( ~ P mOsm./L. ) where Ve 
the urine flow in milliliters per minute, U 
the osmolality of the urine in milliosmols 
per liter, and P the osmolality of the serum 
in milliosmols per liter. The latter part of the 
ae (* mOsm./L. x V ml. minute ) 

— ~ P mOsm./L. 

is termed the osmolal clearance. It represents 
the minimal amount of water excreted per 
minute required to enable the solutes ex- 
creted in the same time period to exist in a 
hypothetical solution which is isosmotic with 
plasma. Any water excreted in excess of this 
amount is termed osmotically “free water.” 
The absence of the excretion of “free water” 
during the period of observation following 
water loading was assumed to be evidence of 
persistent postoperative antidiuretic activity 
provided the glomerular filtration rate was 
not depressed and extracellular hypotonicity 
had been produced by the water load. The 
excretion of “free water” under these condi- 
tions was accepted as qualitative evidence 
for the absence of antidiuretic effects. 

Endogenous creatinine clearances were 
measured to estimate changes in glomerular 
filtration rates. 

The patient’s response to a water load 
administered at a time unrelated to the op- 
eration served as his control observation. 
The water load during the control period 
was administered by the oral route in some 
patients. When the oral and intravenous 
routes were compared in normal human 
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beings, no significant differences in the mag- 
nitude of the water diureses could be 
demonstrated.’ 

RESULTS 

Table I illustrates some of the clinical and 
laboratory data. No special efforts were made 
to hydrate 5 infants prior to or during the 
operation (Patients 1 to 5, inclusive). They 
all lost significant amounts of weight and 
were known to have had inadequate fluid 
intakes preoperatively. They all exhibited 
delayed responses to their postoperative 
water loads. To eliminate the role of dehy- 
dration which was present in these first 5 
patients, 7 other infants were hydrated prior 
to and during operation (Patients 6 to 12, 
inclusive). Their responses to the postopera- 
tive water loads were characterized as either 
prompt, partially delayed, or delayed. The 
data concerning the individual response pat- 
terns are presented in detailed form in Table 
II. 

Fig. 1 presents the data obtained on 1 
hydrated patient in the immediate post- 
operative period (Patient 7, A. C.). The iso- 
tonicity level is the average value for serum 
osmolality observed in our laboratory. The 
prompt appearance of urinary “free water” 
and the relative status quo of the serum so- 
dium and osmolality that were observed in 
this patient would be those expected in any 
healthy, hydrated infant subjected to such a 
water load at a time unrelated to operation. 

Fig. 2 contains the data obtained on an- 
other hydrated patient postoperatively (Pa- 
tient 12, A. G.). The glomerular filtration 
rate rapidly returned to relatively normal 
values and yet there was a delay in the pro- 
duction of hypotonic urine and hence os- 
motically “free water.” This delay in excre- 
tion of free water is associated with a fall in 
the serum osmolality and is indicative of a 
delayed water diuresis and some abnormal 
retention of water. A response to the post- 
operative water load did occur within a few 
hours as indicated by the eventual appear- 
ance of urinary “free water.” It is of interest 
to note the sudden production of hypertonic 
urine following the painful replacement of 
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Table I. Data on individual patients 











Preanesthetic agent Anesthesia* Response 
Surface Minutes to post- 
Age area Dose before Length Surgical Operative 
Patient month M grains »peration, (minutes) Remarks procedure H:O load 
Nonhydrated 
l r.c } 0.28 Atropine 35 70 Smooth _ Bilateral in- Delayed 
1/400 guinal herni- 
orrhaphy 
2 A. Bo 9), 0.43 Nembutal '2 100 60 Smooth _ Bilateral in- Delayed 
Morphine guinal herni- 
sulfate 1/72 orrhaphy 
Scopolamine 
1/450 
3. (A. Ba.) 12 0.48 Nembutal 51 64 Laryngo- Bilateral in- Delayed 
Morphine spasm guinal herni- 
sulfate 1/72 at in- orrhaphy 
Scopolamine duction 
1/450 
+. (D.R 16 0.51 Nembutal | 15 65 Smooth _ Bilateral in- Delayed 
Morphine guinal herni- 
sulfate 1/72 orrhaphy 
Scopolamine 
1/360 
S ¢t. W.) 16 0.52 Nembutal 1 60 35 Smooth Excision of Delayed 
Morphine thyroglossal 
sulfate 1/48 cyst 
Scopolamine 
1/300 
Hydrated 
6. (J. F 26% 0.62 75 Smooth Umbilical her- Delayed 
niorrhaphy 
7. (A.C 5 0.43 Atropine 60 70 Smooth Excision of Prompt 
1/400 branchial 
cleft cyst 
8. (J. L.) 13 0.45 Nembutal 12 125 130 Smooth Excision fatty Delayed 
Scopolamine tumor left 
1/300 arm 
9. (Jj. B.) 7 0.36 Nembutal 2 60 65 Slight se- Bilateral in- Partially 
Atropine cre- guinal herni- delayed 
1/300 tions orrhaphy 
10. (R. H.) 22 0.56 Nembutal |! 150 100 Smooth _ Bilateral in- Partially 
Morphine guinal herni- delayed 
sulfate 1/96 orrhaphy 
Atropine 
1/250 
11 A.S l 0.24 \tropine 80 50 Smooth Right inguinal Prompt 
1/400 + umbilical 
hernior- 
rhaphy 
12 \.G.) 27 0.48 Nembutal 1 50 55 Smooth Unilateral in- Partially 
Morphine guinal herni- delayed 
sulfate 1/64 orrhaphy 
Atropine 
1/300 


*All patients received N2xO, CsHe, and ether and all patients maintained at Plane 1 of Stage 3 
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Table Il. Response patterns to postoperative water loads 
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Time* 
Serum osmolality Urine osmolality glomer- aa Duration 
(mOsm./L.) (mOsm./L.) wlar fil- Time of 
Cuz tration min observa- 
First maxi- rate H.O load | tion after 
Max- hypo- Low- mum reached | initiated| anes- 
Post- imum Post- | tonic est C. 80% of | afterend| thesia 
opera- | depres- Opera-| speci- osmo- min. control | of anes- (min- 
Patient tive sion |Time*| tive | men |Time*| lality |Time*| M2?) value thesia | utes) 
Nonhydrated 
r. C. 292 278 340 584 245 292 130 247 25 55 340 
A. Bo. 291 27 170 900 None 300 340 None 15 360 
A. Ba. 276 267 300 160 None $15 190 None 55 300 
D.R. 143+ 129 315 1260 150 22 100 327 3.2 12 82 360 
J W. 286 263 270 580 180 150 180 150 0.9 54 63 270 
Hydrated 
a 2 278 258 290 670 165 145 50 250 7.9 60 78 90) 
A. C. 142+ 136+ 54 395 95 105 50 54 12.0 12.0 24 210 
J. L. 278 255 240 660 None 340 170 None 15 30 240 
]. B. 282 259 196 580 260 74 260 74 0.1 36 18 196 
R. H. 282 268 120 550 140 95 38 180 7.1 96 18 225 
A.S 285 279 105 190 190 0 18 50 7.3 87 9 168 
A.G 281 263 216 390 =—«110 93 53 100 7.8 28 15 216 


*Minutes after start of postoperative H»O load. 


*Serum sodium 


the patient’s urethral catheter. This phe- 
nomenon of temporary antidiuresis following 
painful or traumatic experiences has been 
demonstrated by others. 

The data from another hydrated infant in 
the immediate postoperative period are re- 
(Patient 8, J. L.). As in 
Fig. 2 


prompt return of the glomerular filtration 


corded in Fig. 3 
the previous patient there is a 
rate to relatively normal levels and yet a 
failure to produce hypotonic urine in spite 
of marked decreases produced in the levels 
of serum sodium and osmolality. The length 
of the period of antidiuresis prompted the 
designation of this response as delayed. 

Individual values for serum sodium or 
osmolality levels are plotted in Fig. 4 in re- 
spect to the time they were obtained after 
the start of the water load. A relationship 
between delays in the renal response to the 
water load and depressions in serum sodium 
or osmolality) levels is evident. 

Fig. 5 contains data concerning the rates 
of glomerular filtration. It can be seen that 
the clearances of creatinine rose to relatively 


normal control values within 1 to 2 hours in 


all patients. Hence this could not account for 





the delay in excretion of hypotonic urine 
that was observed in some patients. All but 
2 specimens of urine were hypotonic by the 
sixth postoperative hour. The 2 exceptions 
were approaching the isotonicity level when 
the observations were concluded at 200 and 


260 minutes, respectively, after operation. 


DISCUSSION 


There is evidence that some preanesthetic 
and anesthetic agents can produce a tem- 
porary period of antidiuresis.*:* '° Apra- 
that 


induction with ether, nitrous oxide, or cyclo- 


hamian and colleagues'® have shown 
propane regularly caused abrupt and long- 
lasting inhibition of a previously established 
water diuresis. The use of these 3 anesthetic 
agents in the present study cannot account 
for the different responses that were observed 
since every patient received all 3 agents (i.e., 
ether, cyclopropane, and nitrous oxide). The 
depth of anesthesia was maintained at Plane 
1 of Stage 


every patient. In addition, no relationship 


3 (light surgical anesthesia) in 


seems evident between the type of preanes- 
thetic agent used or the time that elapsed 




















732 and Bachman 








File ishe ', Me Crory, 


PROMPT RESPONSE 








June 1960 















































7s 
parient, #7 
=“ (Ac) 
6 MONTHS 
CREATININE $s weeno o 
} (MYORATEO) 
CLEARANCE’ os) 
wi /ein/u® 
| 38 
400} | 
URINE | 
OSMOLALITY 2° 
mosm/. ° { 
| 
| wosmAL 
rep one 
URINE ° ero ' 
FLOW | 
w/in ut 
‘ ry 260 
| “+ — 
L - ae i L L a — a anni 
Fig. 1. 


between the administration of these agents 
and the induction of anesthesia and the renal 
response (Table I). The types of surface 
surgical procedures were notably similar in 
all 12 patients. Differences in the length of 
anesthesia did not seem to be related to 
variations in the renal responses. The pres- 
ence of prior water deficits in the nonhy- 
drated group indicates that this factor can 
be responsible for postoperative antidiuresis 
even in response to a water load. The rea- 
son(s) for variation in promptness of onset 
of renal water diuresis in the group of hy- 
drated infants remains unknown. 

We interpret the production of hypotonic 
urine by the sixth postoperative hour as 
evidence that the cause or causes of any pre- 
existing antidiuretic state were no longer 


operative. If so, it would appear that the 





major potential danger period in respect to 
the occurrence of water intoxication due to 
an inappropriate antidiuretic state in infants 
after a surface operation is probably limited 
to the first 6 postoperative hours. 

The failure of some hydrated infants to ex- 
crete the postoperative water loads promptly 
would seem to be at variance with the results 
obtained by Calcagno and associates.* The 
difference is more apparent than real, how- 
ever, since the 5 hydrated infants in their 
study were not tested during the first 6 hours 
postoperatively." Their results may be taken 
as additional evidence that any antidiuretic 
period that exists appears to end prior to 
the sixth postoperative hour. 

These results following a surface opera- 
tion cannot be used to predict the patterns 


of renal water excretion in infants following 
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a prolonged, major operation. When one 
considers the study of Harned and Cooke," 
he would suspect that a period of antidiuresis 
might occur and persist beyond 6 hours 
postoperatively. Their data, however, are 
far from conclusive and only serve to indi- 
cate that the problem of the renal handling 
of water by infants following prolonged 
operation merits further investigation. 
Similar data concerning the newborn in- 
fant are conflicting. Colle and Paulsen" 
could demonstrate no retention of water dur- 
ing the first 24 postoperative hours while 
Rickham™ felt that some water retention 
did occur. In neither study were the post- 
operative collections of urine divided into 
6- or 12-hour periods in order to determine 





whether an early period of antidiuresis might 
have occurred. Only enough fluids were 
given in these two studies to ensure hydra- 
tion. Discrete studies of renal water excre- 
tion of newborn infants in the postoperative 
period will require the administration of 
larger quantities of water. 

As a corollary it should be noted that no 
deleterious clinical effects were observed 
from either an anesthetic or surgical point of 
view in the 7 patients in whom considerable 
efforts were made to assure adequate hydra- 
tion before and during operation. 

It would be unusual for an infant under 
ordinary circumstances to receive as much 
fluid in such a short period of time post- 
operatively as was administered in this study 
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view of the elevation of the 


had to have risen proportionately 


of the serum osmolality 


} per cent of body weight in 90 minutes 
Hence, in the period immediately following 
a surface operation, the use of reasonabli 
fluid 


cated from the data obtained in this study. 


amounts of would not be contraindi- 


SUMMARY AND CONCLUSIONS 


|. Five patients, in whom no steps were 
taken to insure hydration before or during a 
surface operation under general anesthesia, 
delaved diureti 


all exhibited responses to 


3? minutes following the cessation of anes- 


postoperative water loads administered within 

f 

thesia 
2. In 7 other infants, in whom adequate 


preoperative hydration was accomplished, 


line is somewhat misle: 








minutes. In 


serum sodium at this time, it also would have 
Therefore the smooth downward slope 
ding. 


this period of antidiuresis was not eliminated 
the first 6 


hours following surface surgical procedures 


completely in all cases during 
under general anesthesia. 

3. When a 
diuresis occurred in the hydrated infants, it 


transitory period of anti- 
was not associated with significant depres- 
sions of glomerular filtration rates, with the 
type or duration of anesthesia, or with the 
type of preanesthetic agent administered. 

+. When a period of antidiuresis occurred 
in hydrated infants, it appeared to exist no 


longer than 6 hours postoperatively. 


The authors wish to express their appreciation 
for the encouragement and cooperation of C. 


Everett Koop, M.D. 
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Paragonimiasis in children in Korea 


Related to the custom of ingesting raw crayfish 


for the treatment of measles 


Duk Jin Yun, M.D., M.P.H.* 


SEOUL, KOREA 


In THe last decade a new clinical entity 
in infants and young children has been de- 
scribed which is characterized by a per- 
sistent high eosinophilia with leukocytosis, 
hepatomegaly, hyperglobulinemia, and pul- 
monary infiltrations. Considerable specula- 
tion has existed in regard to the cause of 
this syndrome, but most authors agree that 
the pathologic process is probably the result 
of hypersensitivity. 

In 2 cases’? the offending larva was as- 
sumed to be that of Ascaris lumbricoides, but 
Beaver and his associates* identified them as 
Toxocara. Beaver and co-workers were the 
first to prove experimentally that larvae of 
nematodes naturally adapted to hosts other 
than man can remain immature in the hu- 
man host for a long time and can cause the 
manifestations of this syndrome. Brill* iden- 
tified a larva of Toxocara in a nodule of 
the pleura. Milburn and colleagues* and 
Karpinski and his associates® also reported 
cases attributable to Toxocara canis on the 
basis of biopsies of the liver. They have 
shown that this syndrome is caused by the 
ingestion of embryonated ova of dog or cat 


round worms. 


* Assistant Professor, Department of Pediatrics, 
Severance Hospital, Yonsei University, 
Seoul, Korea Address, International 

Post Office Box 1010, Seoul, Korea, 


The purpose of this paper is to summarize 
the clinical observations made on 8 children 
whose symptoms were strikingly similar to 
those of visceral larva migrans but who were 
reported to have paragonimiasis resulting 
from the ingestion of raw crayfish for the 
treatment of measles. 


SYMPTOMATOLOGY 


The ages of the patients to be presented 
varied from 2 years and 10 months to 11 
years and 3 months; all of them were males. 
In most instances, there was a striking uni- 
formity in the mode of onset which was 
rather insidious. The onset of the disease in 
those with mild cases was not readily ap- 
parent but became evident with slight cough, 
mild fever, and malaise so that in each in- 
stance the diagnosis of pulmonary tubercu- 
losis had been made at private clinics. In 
moderate or severe cases the incubation pe- 
riod was thought to be 20 to 30 days. The 
onset was characterized by fever, cough, and 
wheezing; however, in the severe cases there 
were generalized convulsions associated with 
high fever. The illness in most of the severe 
cases was also diagnosed as pulmonary tu- 
berculosis at other hospitals or private clin- 
ics. Cough, wheezing, and __fish-smelling, 
rusty sputum are also said to be character- 
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istic symptoms of paragonimiasis in adults. 
Three of the 8 patients had a moderate to 
marked hepatomegaly with various amounts 
of ascites; 7 of the 8 had a mild to marked 
pleural effusion, and 1 of them had a mas- 
sive empyema. One patient had pericardial 
effusion; 2 had generalized anasarca. Three 
of the younger patients had persistent diar- 
rhea with poor digestion of food early in the 
disease. In mild cases, nutrition was not im- 
paired, but in moderate to severe cases, 
pallor and wasting were marked. Hepato- 
megaly and ascites seemed to be associated 
with the younger, more severely ill children 
and disappeared within a year in each in- 
stance. The liver was not tender and was 
smooth. Associated enlargement of the 
spleen was noted in only | case. Two had 
migrating nodules, most of which disap- 
peared spontaneously within 1 or 2 months. 
In 1, masses appeared in the abdominal 
cavity, the subcutaneous tissues of the sole 
of the right foot, the scalp, the abdominal 
wall, and the right retro-orbital region, caus- 
ing marked exophthalmos and hemorrhage 
of the retina; involvement of the intracranial 
region produced a Jacksonian type of con- 
vulsion which left a slight weakness of the 
left extremities and a widening of the su- 
tures, as demonstrated by x-rays of the skull. 
In 1, a mass appeared in the left breast mus- 
cle. One patient had a persistent, severe 
headache; trephination disclosed multiple 
cysts which contained thick yellow pus in the 
right parieto-occipital region (see Table I). 


LABORATORY DATA 


The red blood cell counts varied from 3.5 
million to 4.4 million per cubic millimeter, 
with hemoglobin levels ranging from 8.3 
Gm. to 14.0 Gm. per 100 c.c. The hemo- 
globin level of the severely ill patients was 
reduced during the acute stage and was ele- 
vated again as the patient improved. The 
white blood cell count varied from 10.4 
thousand to 41.8 thousand per cubic milli- 
meter, with a mean of 18.8 thousand per 
cubic millimeter; of these 11 to 52 per cent, 
with a mean of 35 per cent, were eosinophils. 
The eosinophil count ranged between 1.3 
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and 10.8 thousand per cubic millimeter, with 
a mean of 6,600 per cubic millimeter. Study 
of the bone marrow revealed an eosinophilic 
hyperplasia with 70 to 80 per cent mature 
forms. Biopsy of a subcutaneous nodule from 
the left hypochondrial region in 1 case 
showed an eosinophilic granuloma. Thymol 
turbidity was 18.6 units in 2 cases and 15.2 
units in | case. Readings of cephalin floccu- 
lation were two plus in 24 hours and three 
plus in 48 hours in 3 cases. Serum protein 
levels ranged from 6.9 to 10.2 Gm. per 100 
c.c. In mild cases the albumin and globulin 
ratio was not reversed, but in moderate to 
severe cases the A/G ratio was usually re- 


versed: in 


he most severe case the A/G 


t 
ratio was 2.75:7.45 or 0.37:1 during the most 
acute phase, returning almost to normal 10 
months later. Paper electrophoresis revealed 
a marked increase in the gamma globulin 
fraction (see Fig. 5). In the pleural fluid 
and pus from 2 patients (Cases 3 and 8) 
85 to 90 per cent of the cells were eosino- 
phils; in one (Case 1) 90 per cent of the 
cells in the peritoneal fluid were eosinophils 
and in another (Case 2) 89 per cent of the 
cells in the pericardial fluid were eosinophils. 
Skin tests for paragonimiasis were positive 
in all 8 patients. Tuberculin tests with 500x 
and 2,000x old tuberculin were all negative 
except in | child (Case 4) who also had 
tuberculous meningitis. Eggs of Paragonimus 
westermani were demonstrated in 4 of the 
8 patients, 3 having ova in the sputum and 
1 in pus from a brain cyst; in 1 of these the 
stool was also positive for ova. Skin tests for 
coccidioidomycosis, blastomycosis, histoplas- 
mosis, and toxoplasmosis were all negative. 
Urinalyses and levels of serum calcium, 
phosphorus, and bilirubin were within nor- 
mal limits. The prothrombin time was not 
increased in 3 children with hepatomegaly. 
Serologic tests for syphilis were all negative. 
The erythrocyte sedimentation rate in a 
mild case was 10 mm. in one hour (Win- 
trobe, uncorrected); in one (Case 1) it was 
56 mm. in one hour uncorrected. Lumbar 
punctures were performed on 1 patient 
(Case 4) and revealed spinal fluid under 
an increased pressure of 480 mm. of water. 
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Table I. Clinical findings in childhood paragonimiasis 


General 








No. of Incubation | ap pearance 
Cases Date of crayfish period and Date of | Chief complaint nutrition a 
(all boys) Age measles ingested | first symptoms | first visit | at the first visit the first visi 4 
l 2 Years April 5, 5 30 days with Sept. 29, Abdominal disten- Pale, poor t 
K.H.S.) 10 Months 1958 cough, fever, 1958 tion, cough, nutrition 
and convul- dyspnea, fever, 
sion and edema 
2 3 Years Aug. 11, 5 20 days with Nov. 6, Cough, dyspnea, Pale, poor 7 
(K. N. H.) 2 Months 1958 diarrhea, 1958 fever and gen- nutrition 
fever, and eralized edema 
convulsion 
3 2 Years May 5, 5 25 days with Nov. 28, Fever, cough,and Pale, poor 
(L.I.K.) 11 Months 1958 fever and 1958 diarrhea nutrition 
convulsion 
t 7 Years April 15, 5 30 days with March 13, Headache, fatiga- Pale, fair Ne 
K. Y. C 5 Months 1953 cough and 1959 bility, and ma- nutrition 
fever laise 
. - . 7 » 
5 8 Years April 8, 3 30 days with May 25, Cough, occasional Normal, good Pl 
K. M. H.) 1 Month 1958 cough and 1959 headache, and nutrition 
fever vomiting 
6 5 Years April 11, 3 Not definite June 5, Cough and Normal, good No 
K.K.H.) 6 Months 1958 1959 sputum nutrition 
7 5 Years Aug. 21, 5 Not definite July 14, Cough and night Normal, good No 
(B. T. J.) 7 Months 1958 but not well 1959 sweating nutrition 
after measles 
8 11 Years March 23, 5 Not well after Sept. 25, Cough, dyspnea, Pale, good Ma 
oe oe) 1 Month 1957 measles, 1959 and irregular nutrition 
cough fever 


> 


Phe cell count was 333 per cubic millimeter companied by interlobar pleurisy, particu- 


with 55 per cent of eosinophils; the cerebro- larly on the right side. Skull x-rays of that 
spinal fluid showed an increased protein child revealed widening of the coronary and 
level of 324 mg. per 100 c.c. and a decreased sagittal sutures suggesting increased intra- 
sugar level of 16.7 mg. per 100 c.c. The cranial pressure. Skull x-rays of another 
fluid was slightly xanthochromic and hazy. Case 4) showed amorphous calcification in 
The laboratory data on one (Case 1), con- the right parietal area; a ventriculogram re- 


sidered to be one of the most severely ill vealed dilatation of the lateral and the third 





patients, are shown in Table III. Chest roent- 
genograms revealed blotchy, ill-defined pul- 
monary densities or fluffy, ill-defined pneu- 
monic consolidations with or without pleural 


effusion on one or both sides, at times ac- 


ventricles (Fig. 6). Two patients (Cases 1 
and 2) had had pet dogs about one year 
prior to the onset of the disease; samples of 
soil gathered from where the dogs habitually 


defecated did not reveal ova of 7. canis. 





mn 
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good 
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Hepatomegaly and | Migrat- 
ody fluids accumu- ing 
ated at the first visit masses 
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Complications and 
sequelae up to 
October, 1959 





cm. below the right 
costal margin with 
pleural and peri- 
toneal effusion 


Present 


The cardiac shadow is grossly enlarged. Fluffy, ill- 
defined increased density involving both lung fields 
with small bilateral pleural effusion. Skull x-rays 
show widening of the coronary and sagittal sutures 
suggestive of increased intracranial pressure 


Small pleural effusion bilaterally associated with 


Blotchy, ill-defined increased density involving both 
Pleural effusion on the right and mini- 
Interlobar pleurisy in the right 
Skull x-ray is negative 


Increased densities in both lung bases with cystic areas 
in the left base and right middle lung fields. Skull 
x-ray shows calcification in the right parietal area. 
Ventriculogram shows both lateral and third ventri- 
cles are dilated; fourth ventricle is not visualized 


Fluffy, ill-defined areas of density in both lung fields 
more marked in the middle lung fields bilaterally. 
Mild pleurisy in the left, interlobar pleurisy in the 


Pneumonic consolidation in the right upper and lower 
lung fields with small pleural effusion and interlobar 
Skull x-ray is 


Fluffy, ill-defined pneumonic consolidation involving 
both infraclavicular areas and the left middle and 
Right hilar shadow is also enlarged 


cm. below the right Absent 
costal margin with marked pericardial effusion 
pericardial effusion 
cm. below the right Absent 
costal margin with lung fields. 
ascites and pleural mum on the left. 
effusion minor fissure. 
None Absent 
Pleural effusion Absent 
right. Skull x-ray is negative 
None clinically Absent 
pleurisy in the right minor fissure. 
negative 
None Absent 
lower fields. 
Massive pyothorax Present 


COURSE 


Massive dense homogenous clouding of the right hemi- 
thorax with displacement of the trachea, heart, and 
mediastinum to the left, suggesting massive pleural 
effusion 


and 7 months of age 


Mild hemiparesis in the 
left extremities and oc- 
casional twitching of 
the jaw and left arm 


None 


Occasional generalized 
convulsion without 
signs of increased intra- 
cranial pressure 


Tuberculous meningitis, 
blindness with optic 
atrophy, and moderate 
mental retardation 


Frequent attacks of 
severe headaches 
especially in the 
morning 


None 


None 


None 


Case 7). He came to 


In considering the course of the disease, 
it is desirable to divide the patients into four 
groups: (1) those who had demonstrated 
lesions only in the lungs, (2) those who had 
lesions in the lungs and such pleural involve- 
ment as effusion or empyema, (3) those 
who had ascites, hepatomegaly, or pericardial 
effusion, in addition to the findings of the 
first 2 groups, and (4) those who had neuro- 


logic manifestations, with or without the 


lesions in the first 3 groups. 
Group 1. In this group was a boy 5 years 


the hospital with the chief complaint of mild 
fever, cough, and night sweats. He had done 
poorly after a bout of measles 11 months 
prior to his first visit to this hospital. A diag- 
nosis of pulmonary tuberculosis had been 
made at a private clinic, and he had re- 
ceived antituberculosis therapy. An x-ray of 
the chest showed pneumonic consolidations 
and the left 
lower fields and an enlarged 
Fig. 1). He 


mitted to this hospital for evaluation and 


in both infraclavicular areas 


middle and 


right hilar shadow was ad- 
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Table II. Laboratory data on cases of paragonimiasis in children 
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treatment with his illness tentatively diag- 
nosed as pulmonary tuberculosis. His family 
had never owned dogs or cats. A history of 
pica and dirt-eating was not obtained. Blood 
counts of both parents showed no eosino- 
On 
peared well nourished, well developed, and 


Table I 


included repeated tuberculin tests that were 


philia. physical examination he ap- 


in good health. Laboratory data 
all negative; the stool was positive for ova 


P. 


other parasites. A skin test for paragonimia- 


of westermani and showed no ova of 


sis was positive; the sputum was also posi- 


tive for P. westermani ova. His history re- 





that he had once ingested 5 raw 


crayfish after squeezing and mashing them; 


vealed 


there was no other known exposure to para- 
gonimiasis. Thirty milligrams of emetine hy- 
drocholoride was administered intramuscu- 
larly for 10 days along with 3.0 Gm. of 
sulfadiazine per day; subsequently, 0.4 Gm. 
given orally 


of diphosphate 


daily for 10 days was added to the above 


chloroquine 


therapy. The sputum and stool remained 
negative for P. westermani ova for 3 months, 
and there was marked improvement in the 
x-ray findings and the clinical symptoms. 

Group 2. There were 3 patients in this 
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Negative Negative Peritoneal fluid cell 10.2 18.6 Negative Eosinophilic 56 mm. Negative 
count 7,776; 4% A. 2.75 hyperplasia 
neutrophils, 6% G. 7.45 4.82 
lymphocytes, 90% 
eosinophils 
Negative Negative Pericardial fluid cell 6.9 15.2 Negative Eosinophilic 51 mm. Negative 
count 224,000 with A. 2.9 hyperplasia 
89% eosinophils G. 4.0 2.99 
Negative Negative Pleural effusion cell a 18.6 Negative . 45 mm. Negative 
count 926; 15% A. 2.8 
lymphocytes, 85% G. 4.3 - (Not done) 
eosinophils 
Negative Pus from Cerebrospinal fluid 7.4 Ascaris 18 mm. Negative 
brain cell count 333; hm Da 
cyst 3% neutrophils, G. 3.9 
42% lymphocytes, 
55% eosinophils 
Negative Sputum 7.6 — Negative - 14 mm. Negative 
A. 4.2 
G. 3.4 
Negative Sputum Negative 10 mm. Negative 
Negative Sputum 7.3 Negative 16 mm. Negative 
and A. 4.0 
stool G. 3.3 
Negative Negative Pleural pus cell 6.07 - Ascaris 20 mm. Negative 
count 8,500 with A. 3.25 
90% eosinophils G. 2.84 


group (Cases 5, 6, and 8). A boy 8 years 
old (Case 5 


chief complaint of cough, occasional vomit- 


came to the hospital with the 


ing, and severe headaches. These symptoms 
first started about 1 month after a bout of 
measles 13 months prior to his first visit to 
our hospital. In another hospital he had 
been thought to have pulmonary tubercu- 
losis associated with a left pleural effusion 
and had been treated for 2 months without 
improvement. On physical examination, he 
was fairly well nourished and well developed 
with occasional dry rales throughout the 
lung fields; the left lower chest was some- 


what dull to percussion. The liver and spleen 
were not palpable. Laboratory data on this 
case are shown in Tables I and II. Repeated 
skin tests for tuberculosis were all negative; 
the skin test for paragonimiasis was posi- 
tive, and the sputum contained P. wester- 
mani ova. A chest x-ray is shown in Fig. 2. 
After treatment with emetine hydrochloride, 
sulfadiazine, and chloroquine for 1 month, 
repeated sputum examinations for P. wes- 
termani ova were negative for 4 months, al- 
though the patient complained of an occa- 
sional severe headache in the morning. There 
increased intracranial 


was no evidence of 
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pressure or of any abnormalities on a skull 
X-ray. 

A 5'%,-year-old boy (Case 6) did not 
have any serious subjective symptoms ex- 
cept for an occasional cough with a small 
amount of white sputum. Two brothers 
Cases 5 and 6) were checked at the same 
time because of a suspicion of pulmonary 
tuberculosis in one (Case 5). It was found 
that the brother had marked eosinophilia 
with leukocytosis, a positive skin test for 
paragonimiasis, and a negative skin test for 
tuberculosis, mycotic infections, and toxo- 
plasmosis. Ova of P. westermani were found 
in the sputum; laboratory data and chest 
x-ray findings are shown in Tables I and II. 
These siblings (Cases 5 and 6) were found 
to have eaten 3 crayfish each for the treat- 
ment of measles at the same time; no other 
exposure to paragonimiasis was _ revealed 
from the history. After treatment with eme- 
tine hydrochloride, sulfadiazine, and chloro- 
quine for 1 month, ova of P. westermani 
disappeared for 4 months, with marked im- 
provement in the chest x-ray findings. 

An Il-year-old boy (Case 8) came to the 
hospital with the chief complaint of a non- 
productive cough, severe dyspnea, and ir- 
regular fever for 7 months. He had been 
treated by a local physician for a right 
pleural empyema presumed to be tubercu- 
losis. On physical examination he was fairly 
well nourished but pale. He was extremely 
dyspneic; the right side of the chest bulged 
markedly. Breath sounds were absent on 
auscultation and there was complete dull- 
ness to percussion over the entire right chest. 
Otherwise the physical examination revealed 
nothing unusual. After admission, repeated 
thoracenteses performed daily for 1 week 
produced a total of 5,600 c.c. of pus, until 
no more pus was obtained. Repeated cul- 
tures for pyogenic organisms and acid-fast 
bacilli were all negative, and repeated ex- 
aminations for P. westermani ova were also 
negative. A differential count of the pus 
showed a 90 per cent eosinophilia. Skin tests 
for tuberculosis, mycotic infections, and tox- 
oplasmosis were all negative; the skin test for 


paragonimiasis was positive. Chest x-rays and 
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Fig. 1. Chest x-ray of B. T. J. (Case 7) showing 
fluffy, ill-defined pneumonic consolidations invoiv- 
ing both infraclavicular areas and the left midwle 
and lower fields. An enlarged right hilar shadow 


can also be seen. 





Fig. 2. Chest x-ray of K. M. H. (Case 5) showing 
fluffy, increased areas of density in both lung 
fields more marked in the middle lung fields bi- 
laterally. There is mild pleurisy on the left and 


interlobar pleurisy on the right. 


other laboratory findings are shown in Fig. 
3 and Tables I and II. His history revealed 
that he had ingested 5 crayfish at the time 
he had measles 242 years prior to this ad- 
mission; there was no other known exposure 
to paragonimiasis. After treatment with 
emetine hydrochloride, sulfadiazine, chloro- 
quine, and repeated thoracenteses over a 50- 
day period, no more pus accumulated and 
there was marked clinical improvement. 
During hospitalization a mass in the left 
pectoralis major muscle about 3.0 by 1.5 cm. 
in size suddenly appeared; biopsy of this 
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Fig. 3. Chest x-ray of I. Y. B. (Case 8). Note the 
massive dense homogenous clouding of the right 
hemithorax with displacement of the trachea, 
heart, and mediastinum to the left, suggesting 


massive pleural effusion. 





showing 


Fig. 4. Chest x-ray of K. N. H. (Case 2 


small pleural effusion bilaterally associated with 


marked pericardial effusion 


mass revealed myositis with marked eosino- 
philic infiltration. No ova or adult forms of 
P. westermant were found in this biopsy. 
Group 3. In this group were 2 patients 
Cases 2 and 3). A boy 3 years old (Case 3) 
had had persistent diarrhea and cough with 
wheezing following measles; 20 days later 
there were generalized convulsions and mod- 
erate fever accompanying the above symp- 
toms. The convulsions were followed by 


dyspnea and generalized edema. He had 
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been admitted to another hospital and 
treated on the basis of acute glomerulo- 
nephritis for 2 months, during which time 
the symptoms became progressively worse. 
When he came to our hospital, he was 
markedly edematous, pale, and in acute dis- 
tress. The left anterior chest was dull to 
percussion and the precordial dullness mark- 
edly increased; heart sounds were distant on 
auscultation. The abdomen was diffusely 
distended and the liver was palpable 5 cm. 
below the right costal margin; there was 
intraabdominal fluid and extreme pitting 
edema in both legs. An x-ray of the chest 
is shown in Fig. 4. Pericardial paracentesis 
was performed; 89 per cent of the cells in 
the pericardial fluid were eosinophils. Re- 
peated urinalyses, blood pressure determina- 
tions, and nonprotein nitrogen levels were 
all within normal limits. Repeated blood 
counts showed persistent leukocytosis with 
marked eosinophilia. Aspiration of the bone 
marrow revealed eosinophilic hyperplasia 
with 70 per cent mature forms. No arrest of 
maturation or malignant tumor cells were 
seen. After one aspiration of 35 c.c. of peri- 
cardial effusion, the edema gradually dis- 
appeared and the liver returned to normal 
size within 10 days of admission. Even 
though the symptoms were markedly im- 
proved after discharge from the hospital, 
persistent mild wheezing and cough con- 
tinued for many months. After 3 other pa- 
tients (Cases 5, 6, and 7), were found to 
have paragonimiasis, a more careful history 
was obtained and it was found that he had 
ingested 5 crayfish for the treatment of 
measles. This fact and the results of labora- 
tory studies are shown in Tables I and II. 
A skin test for paragonimiasis was positive. 
Thymol turbidity was 15.2 units. However, 
ova of P. westermani were not demonstrated 
on repeated examinations of sputum, stool, 
and gastric washings. Treatment with eme- 
tine hydrochloride, sulfadiazine, and chloro- 
quine was given for 1 month without much 
change. 

A boy 2 years and 11 months old (Case 
3) came to our hospital with the chief com- 
plaint of fever, cough, and persistent diar- 
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rhea. He had not been well since he had 
had measles about 7 months prior to the 
first visit to our hospital. He had had a few 
generalized convulsions with high fever 25 
days after having measles, and had been ad- 
mitted to another hospital where he was 
treated for what was thought to be pulmo- 
nary tuberculosis with pleural effusion and 
tuberculous peritonitis for 2 months but 
without effect. On physical examination he 
was fairly well developed but pale, poorly 
nourished, and in acute distress. Several 
cervical lymph nodes were palpable without 
tenderness; occasional dry rales were heard 
throughout the lung fields; sounds of breath- 
ing were weak in the right base, where the 
percussion note was dull, and there was 
crepitation. The abdomen was diffusely dis- 
tended, there was ascites, and the liver was 
felt 5 cm. below the right costal margin; no 
mass was palpable in the abdomen. Pleural 
fluid obtained by thoracentesis showed 85 
per cent eosinophils but no parasitic ova. 
Chest x-ray and laboratory findings are 
shown in Tables I and II. Thymol turbidity 
was 18.6 units; cephalin flocculation was 2 
plus in 24 hours and 3 plus in 48 hours. 
This had been considered to be a case of 
eosinophilia syndrome with hepatomegaly 
until 3 patients (Cases 5, 6, and 7) were 
demonstrated to have paragonimiasis fol- 
lowing ingestion of raw crayfish for the 
treatment of measles. For several months he 
suffered from occasional generalized convul- 
sions without showing any evidence of in- 
creased intracranial pressure or abnormal 
calcification as seen by x-ray of the skull 
or by funduscopic examination. After identi- 
fication of the disease in these 3 other pa- 
tients, additional history revealed that he 
had ingested 5 crayfish when he had measles. 
A skin test for paragonimiasis was positive; 
a tuberculin test was negative. Skin tests 
for mycotic infections and toxoplasmosis 
were also negative. Examinations of the 
sputum and stool were negative for P. 
westermani ova. After the administration of 
emetine hydrochloride, sulfadiazine, and 
chloroquine for 1 month, the clinical symp- 
toms and x-ray findings of the chest were 
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markedly improved. 

Group 4. In this group there were 2 pa- 
tients (Cases 1 and 7). One (Case 1) was 
a boy 2 years and 10 months old; he was 
the first with this syndrome that I encoun- 
tered. He came to our clinic with the chief 
complaint of cough, fever, and abdominal 
distention with generalized edema. Follow- 
ing measles, he had had cough and malaise 
for 1 month and a generalized convulsion 
with high fever. He had been admitted to 
another hospital where a diagnosis was 
made of pulmonary tuberculosis activated 
by measles. On physical examination he was 
pale and malnourished. Several anterior and 
posterior cervical lymph nodes were palpa- 
ble. Mixed dry and moist rales were heard 
throughout the lung fields; in the right base 
the sounds of breathing were diminished, 
and the percussion note was dull. The pulse 
rate was 130. His weight was 26 pounds. 
The abdomen was diffusely distended, the 
liver was down 8 cm. below the right costal 
margin, the spleen was just palpable, and 
there was abdominal fluctuation. There was 
a hard, round, smooth mass about 4 by 5 
cm. in the periumbilical region. Peritoneal 
fluid obtained by paracentesis, performed to 
relieve severe dyspnea, showed 7,776 cells 
per cubic millimeter with 90 per cent eosino- 
phils. Repeated blood counts revealed a 
persistent leukocytosis with marked eosino- 
philia (Table III). Total proteins were ele- 
vated to 10.2 Gm. per 100 c.c. with an 
albumin level of 2.75 Gm. per 100 c.c. and 
a globulin level of 7.45 Gm. per 100 c.c. 
Paper electrophoresis showed a marked 
globulin elevation, especially of gamma 
globulin (Fig. 5). Repeated tuberculin tests 
with 2,000x and 500x dilutions were all 
negative; this was interpreted as being an 
anergic tuberculous condition following mea- 
sles. Digitalization was performed and he 
was given antituberculosis medication 
throughout the first admission for 1 month, 
although the possibility of his having vis- 
ceral larva migrans was considered. By the 
time he was discharged the generalized 
edema had completely disappeared, moder- 
ate ascites and hepatomegaly persisted, and 
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the mass in the periumbilical region had 


almost disappeared. After discharge, a sub- 


cutaneous nodule appeared in the sole of 


the right foot and another one in the lower 
inner aspect of the right thigh, with swell- 
ing of several inguinal lymph nodes; a third 
nodule appeared in the left hypochondrial 
region and then several appeared in the 
scalp. The nodules were tender to palpation 
and had some redness; they usually disap- 
peared spontaneously within | month. Two 
months after the first discharge the patient 
entered the hospital for re-evaluation of the 
disease. A biopsy of the nodule in the left 
hypochondrial region was performed and 
was reported to be an eosinophilic granu- 
loma; no foreign bodies, larva, or ova of 
parasites were seen; cultures for fungus and 
bacteria were all negative. Biopsies of the 
lymph nodes from the right inguinal and 
right axillary regions showed nothing re- 
markable. During the second admission, 
tuberculin tests were again negative. The 
total protein, particularly the gamma globu- 
lin level, was a little lower than during the 
first admission. The third admission, on July 
22. 1959, 8 months after the second admis- 


sion, was made in order to evaluate some 





Fig. 5. Paper electrophoresis of K. H. S. (Case 1 

showing increased globulin fraction, particularly 
the gamma globulin level. Albumin is 2.72 Gm 
per 100 ml.; alpha; globulin, 0.61 Gm. per 100 
ml.; alpha, globulin, 1.14 Gm. per 100 ml.; beta 
globulin, 1.0 Gm.; and gamma globulin, 4.82 Gm 
per 100 ml. Total protein is 10.29 Gm. per 100 
ml., with an A/G ratio of 0.36 
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new phenomena, namely, exophthalmos in 
the right eye with marked swelling of the 
right upper lid and a weakness of the left 
arm and leg following several episodes of 
twitching in the left arm and jaw. An x-ray 
of the skull showed widening of the coro- 
nary and sagittal sutures and suggested in- 
creased intracranial pressure. An ophthal- 
moscopic examination revealed choked disks 
on both sides and a slight retinal hemor- 
rhage on the right side. The neurosurgeon 
recommended a_ ventriculogram, but the 
parents, hoping that the condition would 
subside spontaneously as had the subcutane- 
ous masses, did not permit the study. An 
attempt to perform a biopsy of the nodule 
in the right upper lid failed because the 
nodule disappeared during the procedure. 
By this time, fortunately, some of the in- 
stances of eosinophilia syndrome in this age 
group were clearing and were proving to be 
cases of paragonimiasis. A review of his past 
history disclosed that he had ingested 5 
crayfish for the treatment of measles earlier. 
A skin test for paragonimiasis was positive; 
a skin test for tuberculosis was again nega- 
tive, and skin tests for 3 mycotic infections 
and for toxoplasmosis were all negative. Al- 
though ova of P. westermani were not found 
in the sputum, the diagnosis of paragonimia- 
sis seemed quite certain. 

A 7¥.-year-old boy (Case 7) came to 
our hospital with the chief complaint of 
persistent severe headache, malaise, and easy 
fatigability for 2 months. After having mea- 
sles, he was said to have had pulmonary 
tuberculosis for about 6 years. One month 
prior to this admission it was thought, at a 
private clinic, that he had tuberculous men- 
ingitis and he was treated there for | month. 
On examination he was pale but fairly well 
nourished. A left homonymous field defect 
and slight weakness of the left extremities 
were noted; otherwise, no abnormalities 
were found. A tuberculin skin test and a 
skin test for paragonimiasis were positive, 
but tests for mycotic infections and toxo- 
plasmosis were all negative. Laboratory 
data and x-ray findings are shown in Tables 
I and II. On April 5, 1959, a craniotomy in 
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the right parieto-occipital region was per- 
formed. About 2 cm. deep in the cerebral 
cortex, a cyst wall was encountered. The 
cyst was separated easily from the surround- 
ing cerebral tissue because of the calcified 
thick wall and was removed. It was approxi- 
mately 5 cm. in diameter and contained 
thick pus. Three other small cysts were 
also removed at the same time. On cut sec- 
tion, the cyst was filled with a gray-white, 
friable material; the wall of the capsule 
measured 0.5 cm. in thickness. Microscopic 
examination showed the cystic wall to con- 
sist of dense, hyalinized, fibrous tissue. The 
cystic space was filled with an eosinophilic 
amorphous material. There were scattered 
ova identified as P. westermani; no adult 
form was found. After removal of the cysts 
from the brain, the headaches did not sub- 
side, and internal strabismus of the left eye 
was noticed 15 days after craniotomy. He 
was readmitted for evaluation of this new 
condition. A ventriculogram showed sym- 
metrical dilatation of the third and lateral 
ventricles with a large amount of air in the 
right parieto-occipital region where the 
cysts had been excised. The aquaeductus 
and the fourth ventricle were not visualized 
Fig. 6). 


acid-fast bacilli made on a previous admis- 


Perhaps by error, a culture for 


sion had been reported as positive, and so 
antituberculosis treatment was reinstituted 
with a working diagnosis of cerebral para- 
gonimiasis and tuberculous meningitis. 
Three months later, on a second admission, 
he no longer complained of headaches, but 
developed optic nerve atrophy with blind- 
ness and moderate mental retardation. He 
had ingested 5 crayfish for the treatment 
of measles about 6 years ago; otherwise 
there was nothing in his history to indicate 


paragonimiasis. 
DISCUSSION 


Among the causes of eosinophilia is hel- 
minthiasis. Cases with chronic eosinophilia 
of uncertain cause, such as tropical eosino- 
philia, familial eosinophilia, Léffler’s syn- 
drome, eosinophilic pseudoleukemia, and 
various others, have been studied for many 


4 


~I 
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Fig. 6. Ventriculogram of K. Y. C. (Case 7). This 
lateral view shows uniformly dilated lateral ven- 
tricles and third ventricle without evidence of dis- 
placement or filling defect. Fourth ventricle is 


not visualized. 


years. A newly recognized syndrome with 
chronic eosinophilia as a prominent feature 
has appeared in infants and young children. 
Five recent reports’ * *:*»* have described, 
in young children, a chronic extreme eosino- 
philia accompanied by eosinophilic granu- 
lomatous lesions in an enlarged liver, together 
with some degree of pulmonary infiltration, 
fever, cough, and hyperglobulinemia. 
Perlingiero and Gyérgy*’ have reported 
such a case in the presence of infestation ol 
Ascaris in the gastrointestinal tract. Al- 
though no nematode larvae or other para- 
sites or organisms were found in the lesions 
of the liver, they mentioned the possibility 
that the hepatic lesions may have been on 
the basis of an allergic response to Ascaris 
toxin. Zuelzer and Apt* reported 8 such 
cases, the largest single group reported to 
date. No definite etiologic agent could be 
proved in any of their cases, but the hepatic 
lesions that were described in 4 and the 
general picture of the others are all sugges- 
tive of visceral larva migrans. Mercer and 
colleagues’ reported a case with typical find- 


ings of this syndrome and were the first to 
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identify an etiologic agent in the hepatic 
lesions; a nematode larva was found which 
they identified as A. lumbricoides. Behrer* 
described another case with all the cardinal 
features of this syndrome and in which, for 
the second time, the larva of A. lumbricotdes 
was found in the liver as the etiologic agent. 
Beaver® and his group reported 3 cases. In 
one of these, they discovered the larva of 
T. canis. They postulated that the syndrome 
is probably caused by nematode larvae mi- 
grations through the liver and other viscera. 

The first 3 patients whom I have seen 
Cases 1, 2, and 3) had symptoms so simi- 
lar to those of visceral larva migrans that 
vigorous efforts were made to try to find 
larva of 7. canis, but this was not possible 
without getting a liver biopsy for which the 
parents obstinately refused to grant permis- 
sion. Then one patient (Case 1) unexpect- 
edly developed focal epilepsy with exoph- 
thalmos in the right eye and with x-ray 
evidence of increased intracranial pressure. 
Another (Case 4+) was found to have cere- 
bral paragonimiasis, in which ova of P. 
westermant were identified from the pus of 
one of the cysts obtained from the right 
parieto-occipital region of the brain; he also 
had tuberculous meningitis. A little later, 2 
siblings (Cases 5 and 6) came to our clinic 
with pulmonic infiltrations, pleural effusion, 
and marked eosinophilia. They were found 
to have paragonimiasis by demonstrating 
ova of P. westermani in their sputum. A 
little later, one (Case 7) was admitted with 
a possible diagnosis of pulmonary tubercu- 
losis, but a final diagnosis of paragonimiasis 
was made when ova of P. westermani were 
demonstrated in the sputum and stool; tuber- 
culin skin tests were repeatedly negative. Inci- 
dentally, when 4 patients (Cases 4, 5, 6, and 
7) were all found to have ingested crayfish 
Astacus similis, Fig. 7) for the treatment 
of measles, the past histories of the former 
3 were rechecked, and they too were found 
to have ingested 5 raw crayfish, each at the 
time they had measles. Skin tests for para- 
gonimiasis performed in the former 3 pa- 


tients were also found to be positive even 


though the ova of P. westermani were not 








demonstrated in all three. Later I found 


that this custom of taking raw crayfish 
for the treatment of measles is prevalent 
throughout Korea, in both cities and rural 
areas. For the severe forms of measles it is 
believed by the many Korean people who 
use ancient herb medicines to be particu- 
larly efficacious. Commonly, the raw cray- 
fish are mashed and strained, and the juice 
given for medication. 

Paragonimiasis is not uncommon among 
adults in Korea. According to Walton and 
Chyu,® the most highly endemic area in 
Korea is Cheju Do, where 47 per cent of 
all individuals are infected. The lowest in- 
cidence is in Kyongi Do, where the rate is 
3 per cent. Nakagawa" first reported in 
1917 that Potamon de haanii White, Potamon 
rathbuni de Man, and Eriocheir sinensis were 
the second intermediate hosts in Taiwan, 
and Faust"! in 1928 agreed with the report. 
Miyairi™ in 1917 first identified crayfish as 
being the major second intermediate host 
of P. westermani in Korea. He also stated 
that the species of crabs which served as 
second intermediate hosts differed from 
country to country and from district to dis- 
trict. It is also well known that Semisulco- 
spira libertina Gould and Semisulcospira 
libertina extensa (snail) are the first inter- 
mediate host in which the miracidia of Para- 
gonimus live.'* Miyakawa™ reported that 
the infection rate of crayfish in Kaechun 
district, Pyongnam, Korea, by metacercaria 
in 1918 was 98.2 per cent; 84.8 per cent 
lived in muscles, 12.0 per cent in gills, and 
1.4 per cent in the liver. Chyu’® said that 
metacercaria found in the gills of crayfish 
are matured completely and at room tem- 
perature die in + hours after leaving; when 
metacercaria are kept in the refrigerator, 
they can survive for more than 2 days. They 
are difficult to demonstrate in dead crabs. 
In a thickly infected district, almost 100 
per cent of crabs contain metacercaria, 
while in a less infected district there may 
be only 2 to 3 per cent. In Korea there is 
an average infectivity of 20 to 50 per cent. 
According to Yokogawa,'® metacercaria 
probably can survive for several years in 
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Fig. 7. Astacus similis (a crayfish), one of the sec- 
ond intermediate hosts of Paragonimus westermant. 


living crabs and for 10 to 30 days in cool 
water. When raw crabs which may contain 
numerous metacercaria are ingested, the 
possibility of massive infection is greatly in- 
creased. An ectopic infection occurs when 
organs other than the lungs are involved. 
Ectopic infections by P. westermani have 
been described by Chyu,'* Mitsuno,'* *® 
Yokogawa,”” Ji,** Shin,** Busch and co- 
workers,** and recently by Lee and asso- 
ciates,** who dealt mostly with cerebral 
paragonimiasis. According to Mitsuno’® and 
Lee,** younger patients have a greater tend- 
ency toward cerebral paragonimiasis. Peri- 
toneal,*® subcutaneous,*® and_retro-orbital 
paragonimiasis** have also been reported as 
ectopic paragonimiasis. Chyu’® investigated 
paragonimiasis in Chunnam, Korea, and 
found 12 cases of ectopic infection in 65 
cases of paragonimiasis, among which 7 
were cases of cerebral paragonimiasis. The 
rate of morbidity as determined by the find- 
ing of P. westermani ova in the sputum in- 
creased with age; below 10 years of age, the 


morbidity rate was 10 per cent, but at 60 
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years of age it became 50 per cent. The 
adult worm, however, may survive for 15 to 
20 years in the terminal host. The possibility 
of a reinfection is also to be considered in 
the older age group. In order to confirm a 
diagnosis of paragonimiasis, ova of P. 
westermant should be demonstrated in the 
sputum or in other body fluids or tissues, 
but since ova are not always demonstrable, 
other laboratory procedures also are essen- 
tial. Antigen for skin testing for paragoni- 
miasis was first elaborated in 1939 by 
‘Tominaga** and a purified antigen was de- 
veloped for intradermal testing for P. 
westermant by Sadun*® which in a prelimi- 
nary survey, proved to be a reliable tool for 
the epidemiologic investigation of paragoni- 
miasis. It was said that all of the persons 
with proved paragonimiasis gave positive re- 
actions and that less than 1 per cent of the 
trematode-free control group reacted posi- 
tively. Some positive reactions with Para- 
gonimus antigen were observed in people 
with other trematode infections, although 
the reactions to the homologous antigens 
were generally much greater. X-rays of the 
chest of those whose illness is uncertain and 
x-rays of the skull of those who have central 
nervous system symptoms are essential for 
diagnosis, but pulmonary tuberculosis, histo- 
plasmosis, blastomycosis, and coccidioidomy- 
cosis and toxoplasmosis of the brain should 
be ruled out by their respective skin tests. 
Eosinophilia in paragonimiasis usually ranges 
from 10 to 20 per cent, but may be as high 
as 50 per cent;'’ in the younger age group, 
marked eosinophilia indicates a severe, ac- 
tive phase of the disease, and lesser eosino- 
philia is seen in the more chronic cases. 
Hyperglobulinemia also seems to be related 
to the severity of the disease. In the more 
active phase, the globulin level is likely to 
be elevated. It returns to normal when the 
disease becomes chronic (Cases 1 and 2). 
The prevention of paragonimiasis is ur- 
gently needed and could be achieved easily 
through adequate public health education. 
Such a program would reveal the danger 
of ingesting raw crayfish for the treatment 


of measles or for any other purpose. Meas- 
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ures can be taken to eliminate snails, cray- 
fish, and crabs from rivers and streams. No 
effective, specific treatment for human 
infection has been found. Emetine hydro- 
chloride, antimony preparations, sulfadia- 
zine, gentian violet, chloroquine, and 
pyribenzamine have all been used with 
indifferent success. A combination of sul- 
fadiazine and emetine hydrochloride is said 
to be effective in reducing the number of P. 
westermant ova in the sputum. Yokogawa 
and Ro*’ reported that the combination of 
prontosil with emetine hydrochloride used 
experimentally in 3 dogs with paragonimiasis 
caused degeneration of P. westermani ova 
and death of adult worms located in pulmo- 
nary lesions. Chyu' stated that the bene- 
ficial effect of using emetine combined with 
sulfadiazine and other drugs is temporary 
and should not be considered curative. The 
cysts of cerebral paragonimiasis should be 


excised surgically. 


SUMMARY 


Eight cases of paragonimiasis in children 
are reported, all of which were caused by 
ingesting raw crayfish for the treatment of 
measles. Such a custom, which is prevalent 
throughout Korea in both city and rural 
areas, originated with herb doctors. ‘The com- 
mon practice is to mash and strain the raw 
crayfish and administer the juice. 

1. Cough and wheezing were the first 
signs of the disease and the children had an 
x-ray picture of blotchy or fluffy infiltration 
of the lungs 

2. Six of the 8 patients had x-ray evidence 
of pleural effusion; one of them had massive 
empyema. Differential counts of pleural, 
pericardial, and peritoneal effusions showed 
85 to 90 per cent eosinophils. 

3. Peripheral blood counts showed moder- 
ate to market leukocytosis and an eosino- 
philia ranging from 11 to 52 per cent, with 
a mean of 35 per cent. 

t. Mild to marked increase in the globulin 
fraction of the serum protein is almost a 
constant finding. The total protein may be 
normal or increased. The albumin and 


globulin ratio is usually reversed because of 
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an increase in globulin, particularly in the 
gamma globulin level, and not to a decrease 
in albumin. 

5. Three of the 8 patients had mild to 
moderate ascites with hepatomegaly which 
subsided spontaneously within | year. Liver 
function usually was not impaired. 

6. Aspiration of the bone marrow in 2 
severely ill children showed eosinophilic hy- 
perplasia, in which 70 per cent were mature 
eosinophils. 

7. Subcutaneous biopsy in one revealed an 
eosinophilic granuloma. 

8. Skin tests for Paragonimus westermani 
were positive in all 8. Paragonimus wester- 
mani ova were demonstrated in 4 of the 8, 
3 of them from sputum and 1 from the pus 
in a brain cyst. 

9. The clinical course is a chronic but 
benign one, and the prognosis is good except 
in cerebral paragonimiasis which may leave 
mental retardation, blindness, and motor 
disturbances. 

10. Paragonimiasis is one of the important 
public health problems in Korea and can be 
resolved only by extensive public health 
education. A similarity between the symp- 
toms of visceral larva migrans due to the 
larvae of Ascaris lumbricoides and those due 


to the larvae of Toxocara is noticed. 


In the last month, we have had 3 more pa- 
tients, all girls, with similar cases. The youngest 
one was 2 years and 10 months old. One of them 
belongs in Group | and two in Group 3. 

The author wishes to thank Dr. C. T. Soh, 
Assistant Professor of Parasitology, Dr. S. E. 
Kim, Assistant Professor of Pathology, and Dr. S. 
Y. Lee, Assistant Professor of Hematology, for 
their continued interest and help during this 


study. 
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A study of erythropoietin in two types of 
hemolytic anemia—erythroblastosis 


fetalis and sickle cell anemia 
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ST. LOUIS, MO, 
WITH THE TECHNICAL ASSISTANCE OF 


Donna Renander 


Tue coNCEPT of a humoral substance is the most potent source of erythropoietin,* 
active in the regulation of erythropoiesis has as this plasma factor has been named. 

now been fairly well established. Initially, The plasma from patients with various 
Erslev' produced a reticulocytosis by inject- types of blood dyscrasias has been assayed 
ing plasma from anemic rabbits into normal in animals for the presence or absence of 
rabbits. Subsequently, Borsook and associates* erythropoietin. It has been found to be pres- 
demonstrated that the active principle was ent in the plasma of patients with pri- 
present in boiled plasma extracts. In the mary" ° and secondary polycythemia,* Cool- 
course of doing this work, he also showed ey’s anemia,® hypoplastic anemia,’ immedi- 
that it is possible to give the plasma extracts ately following acute blood loss," and in 
from anemic animals of one species to an- some cases of leukemia.’ It has also been 
other species and produce a reticulocytosis demonstrated in some, but not all, of the 
and polycythemia. In animals, anemia has tested cases of sickle cell anemia.** No 
been produced by repeated phlebotomy and erythropoietin has been demonstrated in the 
by injections of phenylhydrazine. The hemo- plasma of patients with chronic blood loss,” 
lytic anemia induced with phenylhydrazine chronic renal disease,” '° or in plasma from 


hematologically normal individuals. 


From the Department of Pediatrics, Washington After consideration of the data from ani- 
University School of Medicine, St. Louis, Mo. 


mals with hemolytic anemia, and in view of 
This investigation was supported in part by a : 


erant-in-aid from Mead Johnson & Company, the limited amount of work which has been 
the Fern Waldman Memorial Fund, and by an done with human hemolytic states, we se- 
institutional grant of the American Cancer a 9 : A 

Society to Washington University, St. Louis, Mo lected for study 2 types of hemolytic proc- 
“Address: Department of Pediatrics, St. Louis esses. Patients with acute acquired hemolytic 


Children’s Hospital, 500 S. Kingshighway, St. Louis . . . . 
10, Mo. teeta . anemlas and those with chronic congenital 
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hemolytic anemias constituted the 2 groups 
studied. Perhaps the most severe acquired 
hemolytic anemia occurring in children is 
that found in erythroblastosis fetalis due to 
an Rh incompatibility between mother and 
child. Sickle cell anemia was selected as an 
example of a chronic congenital hemolytic 
anemia and plasma from patients with this 
disease was studied. Data on these two types 
of hemolytic processes, as concerns erythro- 
poietin, is scanty in the literature. Seip," 
using hematologically normal infants as his 
recipients, administered very small quanti- 
ties of plasma obtained from the umbilical 
cords of normal newborn infants and from 
erythroblastotic infants. The plasma _ ob- 
tained from both of these donor sources pro- 
duced a slight reticulocyte rise in the re- 
cipient normal infants. A similar rise could 
not be demonstrated when normal adult 
plasma was used. As concerns sickle cell 
anemia, Piliero and co-workers® demon- 
strated erythropoietin activity in the plasma 
of 1 of the 2 patients tested with sickle cell 
anemia, but Gurney and his colleagues’ 
failed to demonstrate this activity in 1 addi- 
tional patient. Stohlman* was able to dem- 
onstrate it in 2 additional patients. 


METHODS 


Serum was obtained from infants with 
erythroblastosis fetalis due to Rh or ABO 
incompatibility at the time of exchange 
transfusion. All of the blood from an umbili- 
cal cord exchange was used and there was 
no selection of cases on the basis of severity 
except that the infants had the generally 
accepted indications for exchange trans- 
fusion.’* The serum was kept in the frozen 
state until it was processed. 

Blood was collected from patients with 
sickle cell anemia in A.C.D. solution. The 
plasma was separated and frozen until proc- 
essed. No attempt was made to obtain blood 
during a sickle cell crisis. The blood was 
collected from 4 different patients. Most of 
the samples were obtained from 1 patient 
at intervals of 6 weeks to 4 months. 

Two different methods were employed to 
prepare the plasma extract. Initially, a mod- 
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ification of Borsook’s method? was carried 
out. Plasma was acidified to pH 5.5 with 
HCl, boiled for 15 minutes, and _ filtered. 
Distilled water in a volume equal to that 
of the plasma was added to the coagulum, 
boiled 5 minutes, and filtered. This filtrate 
was added to the original filtrate. Three 
such washings were carried out and the 
combined filtrates were then concentrated 
by boiling in an open container. 

In later experiments, the plasma extract 
was prepared according to a modification of 
Gurney’s method,’ utilizing perchloric acid to 
precipitate the proteins. After cooling the 
plasma in an ice bath, an equal volume of 
10 per cent perchloric acid was added slowly 
with stirring. The mixture was centrifuged 
and the precipitate washed three times with 
one-half volume of 5 per cent perchloric acid. 
All the supernatants were pooled and dia- 
lyzed against running tap water overnight 
with a final dialysis against distilled water. 
It was concentrated in a lyophilizer. All 
plasma extracts were kept in a frozen state 
until used. 

Male Sprague-Dawley rats, weighing 200 
to 400 grams, were used as the assay ani- 
mals. Red cell counts and values for hemo- 
globin and microhematocrit were deter- 
mined by conventional methods. The reticu- 
locyte counts were performed by a modified 
Dameshek technique. All red blood cell 
counts and reticulocyte counts were done in 
duplicate. Base line values were obtained at 
weekly intervals for 3 weeks prior to injec- 
tions and only animals with stable base line 
counts were used. Subcutaneous injections 
of the plasma extract, in a dosage equivalent 
to 2 ml. of plasma per 100 grams of body 
weight, were given daily for 4 weeks. Re- 
ticulocyte counts were done on the fifth day, 
and hemoglobin levels, red cell counts, 
hematocrit determinations, and reticulocyte 
counts at weekly intervals for 5 to 6 weeks. 

Control data were obtained utilizing ex- 
tracts of normal plasma and saline. 

Data were also obtained with extracts of 
plasma from anemic rabbits. The rabbits 
were injected with 1 ml. of 2.5 per cent 
phenylhydrazine solution daily until the 
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Table I. Reticulocyte response of normal rats to plasma extracts 
Reticulocytes % (mean + S.E.) 
Type of = : 
a — Time in weeks 
@xiraci ‘ moe 
injections of rats 0 1 2 3 4 § 
Saline 6 6+ 14 aS 2 Zo ian oe +6 = 2.2 ae = oe 34s 27 
Normal 7 Ra = 1S 1.7 + 0.9 5.0 B. 6.2 = 1.4 $6 = 2.5 oa a 2 
EBF* 34 ne a ss $3225 6.4 2.5 as o ae 4.5 1.6 52-14 
EBF* 21 43 2 @é472 is a6 2 33 wat 23 Sf Be. 28+ .97 
Anemic rabbit 8 Me = 74 11.4 * 48 5.6 = 24 16+ 18 3 = 1.5 t.7 = 32 
Plasma from rvthroblastotic infants 


hemoglobin was 4 to 6 Gm. per 100 ml. and 
the reticulocytes were in the range of 60 to 
80 per cent. 
RESULTS 
of 


erythroblastosis fetalis. Erythropoietin can 


|. Assay erythropoietin activity in 
be demonstrated in the plasma of some in- 
fants with erythroblastosis fetalis due to Rh 
or ABO incompatibility as measured by the 
eticulocyte response in normal rats subse- 
quent to injections with low protein plasma 
extracts. The plasma from 46 such infants 
assayed in 55 normal rats. Table I gives 


weekly 


these 


was 
the reticulocyte counts obtained in 


The 


into two groups on the basis of the reticulo- 


assays. data have been divided 


cyte response. One group, consisting of 21 
19 different 


significant reticulocytosis as compared to the 


rats extracts showed an in- 


response to similar extracts of normal 


plasma or saline. In the other group of 34 


rats (27 plasma extracts), there was a mean 


reticulocyte increase of 5.6 per cent within 


» to 7 days after the initial injection. By 


comparison, an average increase of 7.8 pet 
cent was obtained using rabbit plasma ex- 


tracts from rabbits rendered anemic with 


phenylhydrazine. The mean reticulocyte in- 


crements in the control animals injected 


with saline and extracts of normal plasma 
were 0.7 and 0.4 per cent, respectively. 
lable I] summarizes the changes in red 
blood counts, hemoglobin values, and hema- 
tocrits expressed as the mean increment 
above the pre-injection values. The increases 
those obtained with 


are comparable to 


plasma from anemic rabbits. As could be 





expected, no significant change occurred in 
the group of rats in which erythroblastotic 
extracts failed to produce a reticulocytosis. 
of 


sickle cell anemia. As has been found by 


2. Assay erythropoietin activity in 
others, erythropoietin activity was found in 
some plasma from patients with sickle cell 
Table III lists the 


results obtained in 16 assays. As can be seen, 


anemia and not in others. 


in 12 instances a reticulocytosis with a mean 
rise of 4.4 per cent and a concomitant in- 
crease in red cell count, hemoglobin, and 
hematocrit occurred. In the remaining 4 as- 
says, there was no demonstrable erythro- 
poietic activity. Two of the plasma extracts 
which contained erythropoietin were ob- 
tained from | patient and the remaining 10 
came from another patient at varying inter- 
vals of time. Three of the plasma samples 
with no demonstrable erythropoietin also 
were drawn from this same patient. The 
other one which gave negative results was 
from a fourth patient. 

The plasma proteins were removed in the 
preparation of the extract by 2 different 
methods—boiling and perchloric acid pre- 
cipitation. Table IV lists data obtained with 
these 2 different procedures. The plasmas 
were from the same erythroblastotic infants 
previously discussed but in this table they 
are evaluated in a different manner. There 
is no significant difference in the response 
to the 2 methods of preparation. 


DISCUSSION 


Data have been presented demonstrating 
erythropoietin in 59 per cent of the plasma 
samples obtained from infants with erythro- 








0 
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blastosis fetalis. The remaining 41 per cent 
showed no erythropoietic activity. Some 
technical factors may enter into an explana- 
tion of this discrepancy. The plasma ob- 
tained from the exchange transfusions was 
of necessity diluted with an unknown quan- 
tity of normal plasma. This error is inherent 
in the technique of doing exchange trans- 
fusions. Furthermore, the assay method em- 
ployed is probably not a sensitive measure- 
ment of erythropoietin and it certainly is 
not quantitative. 

Another explanation may rest upon an 
analysis of the clinical and hematologic 
status of the infants from whom plasma was 
obtained. As was mentioned previously, no 
attempt was made to select only those in- 
fants with severe anemia. Of the plasma 
which gave positive results for erythropoietin, 
33 per cent was obtained from infants who 
showed evidence of an active hemolytic 
process as depicted by a marked reticulocy- 
tosis and increased numbers of nucleated red 
blood cells in the peripheral blood. In the 
plasma which gave negative erythropoietin 
results, 22 per cent was from infants who 
showed similar evidence of active hemolysis. 
In the remainder of the cases, the indica- 
tion for exchange transfusion was hyper- 
bilirubinemia. Therefore, on clinical grounds, 
it seemed unlikely that erythropoietin would 
be found in all of the plasma extracts tested. 

Jacobson and his associates'* have postu- 
lated that the plasma level of erythropoietin 
is merely a reflection of an excessive produc- 
tion over the amount utilized by the bone 
marrow. If this is true, then the plasma level 
is dependent on the anoxic stimulus to the 
production of erythropoietin, the body's 
ability to respond to this stimulus, and the 
bone marrow utilization of erythropoietin. 
The kidney also excretes erythropoietin'*** 
and we have no knowledge of the renal 
threshold for this substance. 

It can then be postulated: (1) that in 
those infants with a severe hemolytic proc- 
ess whose plasma showed no increase in 
erythropoietin the erythropoietin was being 
utilized by the bone marrow as fast as it 
was being produced and (2) that in those 
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Table II. Increments above baseline values 
of HGB, HCT, and RBC in normal rats 
following injections with plasma extracts 


Mean increments above 
base line 





HGB 
(Gm. HCT RBC 
Extract injections |100 ml.) % x 106 
Saline (6)* 0.1 0.3 0.14 
Normal plasma (7) 0.1 0.4 0.10 
EBF+ serum (21) 0.3 0.8 0.26 
EBFT serum (34 1.3 2.8 0.65 
Anemic rabbit 
serum (8) 1.6 2.6 1.04 


*Number of rats 


*Plasma from erythroblastotic infants 


with elevated levels, erythropoietin was be- 
ing released into the plasma faster than it 
could be utilized by the marrow. In the lat- 
ter situation, either the hypoxic stimulus was 
greater, the response to the stimulus was 
better, or the bone marrow was incapable 
of greater activity. 

Another factor may also play a role here. 
Mirand” and Jacobsen* and their colleagues 
have reported data which indicate that 
erythropoietin may be inactivated in the 
liver. Infants who die with severe erythro- 
blastosis frequently have pathologic evidence 
of liver damage’ '® and, in rare instances, 
have cirrhosis.*° *! It is conceivable that 
some of the more severely involved infants 
had sufficient liver damage to decrease or 
prevent the inactivation of erythropoietin, 
thereby increasing the plasma level. 

In the infants with hyperbilirubinemia 
and slight reticulocytosis as the only evi- 
dence of hemolysis, failure of the liver to 
inactivate erythropoietin may again explain 
the elevated levels. These infants develop 
hyperbilirubinemia probably because of the 
failure of the liver to convert bilirubin to 
the soluble bilirubin glucuronide, due to a 
transient decrease in the activity of the en- 
zyme glucuronyl transferase.*? Other exam- 
ples of the immaturity of the liver in the 
newborn could also be cited. Because of this 
relative immaturity, the infant may not be 
able to inactivate erythropoietin as effec- 








756 Jones and Klingberg 


Table III. Response to sickle cell plasma 


Reticulocytes % 





June 1960 


Values above 
base line 


(mean * S.E.) 





Plasma T 3 at ks HGB 
extract — _ Gm. HCT RBC 
injections 0 1 2 3 4 100 ml. % x 106 
Sickle cell (12)* S62 BEST 2S S42 1.7 SO 2 L924 2 2 1.1 3.8 0.66 
Sickle cell (4)* $6210 49+ .77 56+ 1.1 84211342 .67 0.3 0.5 0.24 


*"Number of plasma samples assayed 


Table IV. Comparison of response to plasmas from which protein was removed by 


boiling and by precipitation with perchloric acid 





| Mean values above base line values 
EBF* plasma Reticulocytes % in_weeks HGB HCT RBC 
extract 1 2 3 4 5 Gm./100 ml. % x 108 
Perchloric acid (12 6.4 3.9 5.0 1.8 1.3 1.4 2.6 0.57 
Boiled (16) 7.1 2.2 1.1 0.5 0.1 1.4 3.0 0.67 
Perchloric acid (12) 1.2 2.2 0 1.4 0.1 0.4 1.1 0.35 
Boiled (5) 1.0 2.9 1.6 2.1 0.5 0.3 0.4 0.15 


*Plasma from erythroblastotic infants 


tively as adults. There is also more of a 
hemolytic process than is apparent from the 
peripheral blood picture since there must be 
hemoglobin degradation to produce this de- 
gree of bilirubinemia. Erythropoietin may 
be produced by these infants in sufficient 
quantity to enable the bone marrow to com- 
pensate for the hemolysis. 

The data are also of interest when evalu- 
ated from the standpoint of the newborn 
infant’s ability to produce erythropoietin. 
Jacobson** has demonstrated that fetal mice 
are capable of producing erythropoietin and 
that this substance is not furnished to the 
fetus by the mother via the placenta. We 
have shown that human infants are capable 
of responding to an anemic anoxic stimulus 
by the production of erythropoietin. How- 
ever, newborn infants are normally poly- 
cythemic, probably because of a relative in- 
trauterine anoxia, and might all be expected 
to have elevated levels of erythropoietin. 
Seip™ injected into hematologically normal 
infants small quantities of plasma obtained 
from the umbilical cords of the normal new- 
born. A slight reticulocytosis was produced 
in the recipients. We were not able to con- 


firm this finding in all instances, even when 





only the blood obtained from infants 4 hours 
of age or less was considered. In this age 
group, negative as well as positive results 
were obtained. More studies need to be done 
on blood obtained from the umbilical cords 
of normal newborn infants. 

Our findings on the plasma of patients 
with sickle cell anemia corroborate the work 
® We found erythropoietin in 
12 of the 16 plasma samples tested, repre- 


of others.® 


senting positive results in 1 patient, both 
positive and negative in another, and nega- 
tive results in a third. 

Patients who are homozygous for sickle 
hemoglobin have a persistent severe anemia 
with a hemoglobin range of 6 to 9 Gm. per 
100 ml. This anemic anoxia should provide 
an almost continuous stimulus to the pro- 
duction of erythropoietin. Thus, it is not sur- 
prising to find erythropoietin in the plasma 
of some of these patients. The liver factors 
already discussed may also play a role in 
sickle cell anemia since hepatic disease is 
frequently associated.** 

The instances where no erythropoietin 
was found might be explained on the basis 
of an equilibrium between the production 


and utilization of this substance. The fact 
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that we obtained both positive and negative 
results on the same patient at various times 
suggests that levels may vary from time to 
time. 

It would be of considerable interest to be 
able to follow a patient from the onset of an 
aplastic crisis until recovery was complete. 
with 
aplastic anemias” ** ** °° suggest that high 


Data on _ patients hypoplastic and 
plasma erythropoietin levels are found where 
there is erythroid bone marrow depression, 
probably due to a decreased utilization by 
the marrow. Perhaps, during an aplastic 
crisis in either sickle cell anemia or heredi- 
tary spherocytosis, elevated plasma _ levels 
could also be found. 

The comparison of the data obtained with 
the two different methods of preparing the 
plasma extract is in keeping with data pre- 
viously reported by others.**° The substance 
we were assaying is heat stable, nondialyz- 
able, and it is not precipitated by perchloric 
Alt, and 


have data which suggest that 


acid or boiling. Rambach, 
Cooper** *6 
erythropoietin is a mucoprotein or that a 
mucoprotein acts as a carrier for the active 
principle. Goldwasser and White*®® suggest 


that it is an a, glycoprotein. 
SUMMARY 


Plasma erythropoietin has been demon- 
strated in two types of human hemolytic 
processes—erythroblastosis fetalis and sickle 
cell anemia. 

It was demonstrated in the plasma of 27 
of the 46 infants tested with erythroblastosis 
fetalis. There was no direct correlation be- 
tween the severity of the anemia in these 
infants and the potency of the erythropoietic 
activity of the plasma. 

Erythropoietin was also demonstrated in 
12 of the 16 plasma samples from patients 
with sickle cell anemia. 

Possible explanations are discussed for the 
finding of erythropoietin in the plasma of 
some patients with hemolytic anemia and 
not in others. 


The authors wish to thank Dr. Hugh Chaplin 
for supplying them with plasma from his patients 
with sickle cell anemia. 
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A reliable qualitative urine coproporphyrin test 


for lead intoxication in young children 


Philip F. Benson, M.B., M.R.C.P., D.C.H.,* and J. Julian Chisolm, Jr., M.D.** 


BALTIMORE, MD 


WE WISH to report a qualitative tech- 
nique for urine coproporphyrin estimation 
which has proved reliable, simple, and sensi- 
tive in our hands for screening children in 
whom lead poisoning is suspected. Derange- 
ment of porphyrin metabolism associated 
with an increased ex retion of coproporphy- 
rin III in the urine is an early and constant 
finding in lead intoxication.’ * * Early diag- 
nosis and treatment are essential if fulminant 
lead encephalopathy with its high mortality 
and neurological sequelae rates is to be 
avoided.* ° Procedures for the detection of 
coproporphyrinuria in the diagnosis of plum- 
bism in children based on the method of 
de Langen and ten Berg' have been unre- 
liable in our hands and in the experience of 
others." In such procedures coproporphyrin is 


estimated in ether extracts of urine. The 
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method reported in this paper is based upon 
the excellent quantitative procedure of 
Schwartz and associates’ in which the esti- 


mation is made in hydrochloric acid. 


CLINICAL MATERIAL 


This report is based upon the study of 258 
subjects seen at the Outpatient Department 
of the Harriet Lane Home between June, 
1958, and June, 1959. Their ages ranged 
from 8 to 63 months. The children came 
from slum areas of Baltimore where houses 
are old and lead intoxication is endemic. A 
history of either wall plaster or paint inges- 
tion or of clinical features suggestive of lead 
intoxication was present. Among these 258 
patients, 44 had acute lead intoxication, 52 
had increased absorption of lead but were 
asymptomatic, and 162 showed no evidence 
of increased lead absorption according to 
previously published criteria. Cases with a 
previous diagnosis of lead poisoning were 
excluded from this study. 

The studies on the relationship between 
urine coproporphyrin concentration and the 
results obtained with the qualitative screen- 
ing test are based upon analyses of 103 
urine samples obtained from a previously re- 
ported group of normal children and chil- 


9 


dren with lead poisoning.‘ 
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METHODS 


A specimen of urine was collected from 
each child and tested for coproporphyrin 
within 15 minutes of voiding. A blood sample 
was obtained by venipuncture with the use 
of a lead-free needle and tube. Whole blood 
lead concentration was determined by the 
Division of Laboratories of the Baltimore 
City Health Department by a wet-digestion 
dithizone technique.’° 

The qualitative urine coproporphyrin 
screening test which was adapted from the 
quantitative procedure of Schwartz and as- 
sociates’ is as follows: 

A. Reagents. 

1. 1.5 N hydrochloric acid 
2. Ether 
3. Glacial acetic acid 

4. 0.1 per cent iodine in 95 per cent 
alcohol w/v 

B. Equipment. 

1. Wood’s lamp 

2. Pyrex test tubes (18 by 150 mm.). 

The test tubes used must be of 

the same diameter as the tubes in 

which standard reference solu- 

tions are kept. Tubes 18 to 20 

mm. in diameter are preferred. 

Soft glass tubes must not be used. 
3. p-Hydrion test paper, Type D 

(range: pH 3.0 to 5.5 
t. Pipettes, suitable for measuring 

5 ml. and 0.25 ml. 

5. Droppers with rubber bulbs suit- 
able for aspirating. 

C. Procedure. 

1. Measure a 5 ml. sample of urine and 
transfer it to a Pyrex test tube (18 by 150 
Imm. 

2. Carefully acidify the urine sample to 
pH 4.0 with glacial acetic acid. Usually 2 to 
3 drops of glacial acetic acid are required. 
Use p-Hydrion test paper as indicator. Oc- 
clude the top of the tube firmly with the 
thumb. Then shake the tube vigorously 10 to 
15 times to facilitate complete expulsion of 
carbon dioxide gas bubbles from the acidi- 
fied urine. This is essential if emulsions are 


to be avoided in Step 4. 
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Fig. 1. Optimal positions of viewer, tube, and 
Wood’s lamp for estimating fluorescence. 


3. Add 5 ml. of ether down the side of 
the tube. 

4. Again occlude the top of the tube with 
the thumb. Then shake the tube vigorously 
30 times longitudinally pressing with the 
thumb in order to maintain pressure in the 
tube. 

5. With the thumb still in place hold the 
tube vertically until the urine and ether 
layers separate completely. By maintaining 
the pressure in the tube during Steps 4 and 
5, one can minimize ether-urine emulsion. 
Aspirate the ether layer into a clean tube 
with a pipette and aspirator bulb. Take espe- 
cial care not to contaminate this ether frac- 
tion with the lower urine layer which may 
contain pigments that can interfere with sub- 
sequent estimation of fluorescence intensity. 
Should an emulsion form, one can separate 
the ether layer from the urine readily by 
centrifugation for a few minutes. Alterna- 
tively, one may start again with a fresh ali- 
quot of urine and use a greater volume of 
ether for the initial extraction. 

6. Add 5 ml. of 1.5 N hydrochloric acid 
to the ether fraction. Carry out the extrac- 
tion as before, again ensuring that the pres- 
sure in the tube is maintained by occluding 
the top with the thumb during shaking and 
separation. 

7. Examine the tube under a Wood’s lamp 
in a darkened room, taking care to direct the 





0 
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rays of the lamp away from the viewer's 
eyes while holding the tube close to the lamp. 
Estimate the intensity of fluorescence in the 
hydrochloric acid (lower) layer by compari- 
son with standards of known coproporphyrin 
concentration.* Standard and sample tubes 
must be of the same diameter for reliable 
comparison. Fluorescence is best observed at 
an angle of 45° to the incident ultraviolet 
light as shown in Fig. 1. The result is ex- 
pressed according to the arbitrary scale 
shown in Table I. 

8. In some urine samples a significant por- 
tion of the total coproporphyrin may be 
present in a nonfluorescent state, so that 
maximal fluorescence is not detected at Step 
7. Treatment with the proper quantity of 
iodine converts these precursors to fluores- 
cent coproporphyrin. After estimating the 
fluorescence in Step 7, add exactly 0.25 ml. 
of 0.1 per cent iodine in 95 per cent alcohol 
weight by volume to the ether-hydrochloric 
acid mixture. Use of an excessive amount 
can result in some destruction of copropor- 
phyrin. Then shake the tube with the same 
precautions as in Step 4. After separation is 
complete, re-examine the hydrochloric acid 
layer under the Wood’s lamp. An increase 
in fluorescence intensity may be observed. If 
diminution in fluorescence intensity occurs, 
it should be considered the result of tech- 
nical error and disregarded. Take the maxi- 
mal fluorescence observed as the final result 

Step 7 or 8 


*Throughout this study fluorescence intensity was esti- 
mated by visual comparison of the sample with reference 
solutions in sealed tubes containing O0.ly, 0.2y, and 0.55 
of coproporphyrin per milliliter in 1.5 N HCl. Mesopor- 
phyrin IX is more readily available commercially than 
coproporphyrin and is suitable for use as a reference stand- 
ard in this test. The authors have been informed that 
L. Light and Co., Poyle Colnbrook, Slough, Bucks, England, 
can supply prepared mesoporphyrin IX reference solutions in 
sealed Pyrex tubes for this test. Directions for the use and 
preparation of coproporphyrin and mesoporphyrin IX stand- 
ards are given in Appendix I. 

If neither mesoporphyrin IX nor coproporphyrin III 
reference solutions are available, the following may serve 
as a guide. One-tenth y per milliliter is the lower limit of 
coproporphyrin concentration at which a faint reddish 
fluorescence in the blue solution can be detected by the 
average viewer. Solutions containing more than 0.57 per 
milliliter appear entirely orange-red. By appropriate dilu- 
tion of the hydrochloric acid extract of the sample, these 


two concentrations can be approximated. 
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The technique of this test is simple and 
easily acquired. The instructions, however, 
must be followed carefully or false results may 
be obtained. The reagents and apparatus 
used in this test are available readily and the 
whole procedure takes only a few minutes. 

RESULTS 

In order to determine the accuracy of this 
technique, coproporphyrin concentration was 
determined in 103 urine samples both by 
this qualitative technique and by the quan- 
titative procedure of Schwartz and co-work- 
ers.’ The data in Fig. 2 show that the quali- 
tative estimates approximate the quantita- 


tive values. Normally, the concentration of 
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QUALITATIVE URINE COPROPORPHYRIN TEST 


Fig. 2. Correlation between urine coproporphyrin 
concentration and qualitative screening test. 

For each of 103 urine samples the result 
of the qualitative test was plotted against the 
urine coproporphyrin concentration as determined 
quantitatively. It is apparent that the qualitative 
technique is sensitive to clinically significant dif- 
ferences in coproporphyrin concentration. Thirty- 
four of 37 samples estimated as +++ or ++++ con- 
tained coproporphyrin in excess of 0.5 Y per milli- 
liter. Conversely, only 1 of 36 samples read as 0 
or + contained coproporphyrin in excess of 0.5 Y 
per milliliter. 0 or + readings were found in nor- 
mal individuals. The ++ readings showed consider- 
able variation. 






































762 Benson and Chisolm June 1960 


Table I. Arbitrary scale of fluorescence intensity of coproporphyrin solutions 


Approximate quantitative equivalent 





Arbitrary scale Color of coproporphyrin 
0 Blue-violet Less than 0.1 Y/ml. of urine 
Faint blue-orange 0.1 y/ml. of urine 
Blue-orange 0.2 y/ml. of urine 
Orange-red 0.5 y/ml. of urine 
Deep orange-red More than 0.5 Y/ml. of urine 


Table Il. Comparison of reliability of coproporphyrin estimation in ether and 


hydrochloric acid extracts* 











No. of Qualitative estimation (arbitrary units) 
ivo. 0 — A 
l ( P 7 ml 7 samples 0 t +t TTT vu? 
Ether extracts < 0.5 y/ml 57 +5 11 I 0 0 
0.5 y/ml 16 7 7 12 7 13 
Hydrochloric acid extracts < 0.5 ¥/ml 57 14 21 19 3 0 
0.5 y/ml +6 0 l 9 14 22 
"These data are based upon paired estimates of fluorescence intensity in 103 urine samples from normal children and from 
children with lead poisoning In each group the samples have been divided according to their coproporphyrin concen- 
tration as measured quantitatively by the technique of Schwartz and associates." Note the inaccuracy of coproporphyrin esti- 
mation in the ether extracts in samples containing greater than 0.5 y per milliliter Note that both false-positive and false- 
negative results are minimized in the hydrochloric acid extracts 


rUCP Uris coproporphyrin concentration 


Table III. Comparison of intensity of coproporphyrin fluorescence in hydrochloric 


acid and ether extracts as related to whole blood lead concentration* 





a ee ) ve urine copr rphyrin te . 
ae a |, a ee Qualitative urine coproporphyrin test ; No. of 
me./100 Gm 0 + ++ +++ ++++ cases 
~~ en Hydrochloric acid 0 0 0 13 16 99 
\ ind cate m « 
Ether 19 0 0 1 9 
, 100 Hydrochloric acid 14 13 16 18 6 67 
{ > to OL : / 
Ether 64 0 0 9 1 
0 7 Hydrochloric acid 92 51 18 l 0 162 
Ephesus deans Ether 162 0 0 0 0 . 
In all cases duplicate estimates of the coproporphyrin fluorescence intensity were obtained. In one sample the read- 
ing was made in the ether extract while in the other fluorescence was estimated in the hydrochloric acid extract. 


It is apparent that the complete procedure (estimation of fluorescence in the hydrochloric acid extract) is far more reliable 


for detecting patients with clevation of whole blood lead concentration 

coproporphyrin in urine does not exceed 0.2 The technique was then evaluated in the 
per milliliter and concentrations in excess Outpatient Department as a screening test 

of 0.5 y per milliliter are definitely abnormal. on 258 children in whom the diagnosis of 

It can be seen in Fig. 2 that concentrations lead poisoning was considered. A correlation 

in excess of 0.5 y per milliliter can be readily was found between a moderate to a marked 

distinguished from those of less than 0.2 y elevation of whole blood lead concentration 


per milliliter by the qualitative technique. and a urine coproporphyrin test result of ++ 
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and ++++. The results for the entire group 
are shown in Fig. 3 where the whole blood 
lead concentration is plotted on a logarithmic 
scale on the ordinate against the result of 
the urine coproporphyrin test on the ab- 
scissa. 

In 68 of 69 cases of acute lead encephalop- 
athy previously reported* the whole blood 
lead concentration was 0.10 mg. per 100 
Gm. or greater. In the present study 29 sub- 
jects had whole blood lead concentrations 
of 0.10 mg. per 100 Gm. or over; in all of 
these the qualitative urine coproporphyrin 
test gave a +++ or ++++ result (Fig. 3). Of 
the 162 subjects with no significant elevation 
of whole blood lead concentration (i.e., not 
exceeding 0.06 mg. per 100 Gm.), all but 19 
had a normal (0 or +) qualitative urine co- 
proporphyrin test and only 1 had a +++ or 

+++ result. Of the 67 subjects with interme- 
diate elevations of whole blood lead concen- 
tration (0.06 to 0.099 mg. per 100 Gm.), 
24 gave a +++ or result and 16 a 
result. 

In order to determine the necessity for the 
hydrochloric acid extraction (Steps 6 to 9 
in this qualitative technique, all urine speci- 
mens were analyzed in duplicate. In one ali- 
quot, fluorescence intensity was estimated in 
the ether extract at the end of Step 5. In 
the other aliquot the entire procedure was 
carried out and fluorescence intensity was 
estimated in the hydrochloric acid extract. 
The results of this part of the study are 
shown in Tables II and III. The data in 
Table II show that coproporphyrin concen- 
tration cannot be estimated accurately by 
fluorescence intensity in ether extracts of 
urine. Among 46 samples in which the quan- 
titatively determined coproporphyrin con- 
centration exceeded 0.5 y per milliliter, 36 
gave a +++ or ++++ reading in hydrochloric 
acid, whereas only 20 of them gave a +++ 
or ++++ reading in ether. More important 
is the observation that 14 of these 46 ab- 
normal samples gave a normal result (0 or 
+) in ether. When the procedure was carried 
through to completion and fluorescence in- 
tensity was estimated in the hydrochloric 
acid extracts, only 1 of these 46 abnormal 
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QUALITATIVE URINE COPROPORPHYRIN TEST 


Fig. 3. Relation between whole blood lead con- 
centration and results of the qualitative urine 
coproporphyrin test. 

For each of the 258 patients examined, the re- 
sults of the qualitative urine coproporphyrin test 
on the abscissa were plotted against the whole 
blood lead concentration on a logarithmic scale on 
the ordinate. All patients with potentially danger- 
ous elevation of the whole blood lead concentra- 
tion (0.10 mg. per 100 Gm. or over) gave a +++ 
or ++++ result. Where the whole blood lead con- 
centration fell within the normal range (less than 
0.06 mg. per 100 Gm.), the vast majority gave 
normal (0 or +) results. 


samples gave a + reaction and none gave 0. 
The data in Table III demonstrate the 
practical implications of this finding. Of the 
29 subjects with whole blood lead concen- 
tration of 0.10 mg. per 100 Gm. or greater, 
19 gave a O result at the stage of the ether 
extraction, while all gave ++ or +/++ re- 
sults when fluorescence intensity was esti- 
mated in the hydrochloric acid extract. In 
the entire group, 96 subjects had whole 
blood lead concentrations of 0.06 mg. per 
100 Gm. or more. Of these only 13 gave a 
or ++++ result at the ether stage while 

53 gave a +++ or ++++ result with the com- 
plete procedure. It is apparent that the hy- 
drochloric acid extraction step in this proce- 


dure is essential. 
DISCUSSION 


This screening technique for the estima- 
tion of coproporphyrin concentration in 
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urine is simple. There are, however, certain 
critical steps in the analysis which must be 
performed carefully. An appreciation of 
some of the basic physicochemical properties 
of the porphyrins will clarify the need for 
the various steps in the procedure. Porphy- 
rins are amphoteric compounds whose iso- 
electric points lie in the range pH 3.0 to 
+.5."' At its isoelectric point coproporphyrin 
is extracted readily from aqueous solutions 
urine) into ether. The pH must, therefore, 
be controlled carefully in this initial extrac- 
tion. Porphyrins are extracted from ether by 
mineral acids and by neutral aqueous sol- 
vents. Coproporphyrin is excreted in the 
urine in several forms, including nonfluores- 
cent coproporphyrinogens and a zinc-por- 


‘ the proportions of which 


phyrin complex,’ 
may vary from sample to sample.’ All may 
readily be converted to fluorescent copropor- 
phyrin. Oxidation with iodine quantitatively 
converts coproporphyrinogen to copropor- 
phyrin. The zinc-coproporphyrin complex is 
split more readily and extracted from ether 
with 1.5 N_ hydrochloric acid than with 
lower concentrations of acid.’ The intensity 
of the fluorescence of porphyrins in aqueous 
solution varies with the pH. Maxima of 
fluorescence are observed in the range pH 
1.0 to 2.0: minima of fluorescence are ob- 
served in the range pH 3.0 to 4.5." ™* Co- 
proporphyrin is stable in neutral or slightly 
alkaline urine, but losses occur if it is kept 
in acid urine for any period of time.’ For 
this reason the urine should be either neu- 
tralized or examined as soon as voided and 
the ether extraction at pH 4.0 carried out 
as rapidly as possible after acidification of 
the urine with acetic acid. 

Of the greatest practical importance is 
the fact that interfering substances which 
fluoresce green are extracted readily from 
acid urine into ether. To ensure that these 
substances are not extracted from ether into 
hydrochloric acid, a sufficient concentration 
of acid must be used.* Although 0.1 N hy- 
drochloric acid is universally available in 
clinics, we have used 1.5 N hydrochloric acid 


as in the quantitative procedure of Schwartz 


and co-workers.’ 
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In techniques based upon the method of 
de Langen and ten Berg,’ fluorescence inten- 
sity is measured in the initial ether extract. 
Although several investigators’ ** have 
found this method satisfactory for the screen- 
ing of industrial workers exposed to lead, 
Bradley and associates® found it unreliable 
for detecting children with abnormal amounts 
of lead in the blood. This is not surprising 
in view of the analytical considerations just 
outlined. De Langen and ten Berg’ sug- 
gested several methods for removing the 
noncoproporphyrin fluorescent substances 
from the ether extract, but these are too 
cumbersome for practical purposes. In the 
present study, removal of interfering fluores- 
cent substances is achieved simply by ex- 
tracting the coproporphyrin from ether into 
hydrochloric acid. Using a similar technique 
in the study of industrial workers, Shiels and 
co-workers'® have reported significant cor- 
relation between the semiquantitative esti- 
mation of urine coproporphyrin and urine 
lead concentration, blood lead content, and, 
to a lesser degree, stippled cell counts. 

The data shown in Tables II and IIT dem- 
onstrate the unreliability of estimating co- 
proporphyrin by fluorescence intensity in 
ether extracts of urine. The greater sensitiv- 
ity in hydrochloric acid extracts is readily 
apparent. 

All qualitative tests have their limitations 
and must be interpreted with care. In lead 
poisoning it is the total daily urine copro- 
porphyrin output® rather than its concentra- 
tion in casual urine samples which is the sig- 
nificant measurement. Various authors*™*** *° 
have reported that urine coproporphyrin ex- 
cretion is about 1 y per 24 hours per pound 
of body weight in healthy children. This out- 
put is consistent with concentrations rang- 
ing between 0.1 and 0.2 y per milliliter of 
urine which, in turn, are equivalent to + and 

readings in the technique presented. Con- 
centrations in excess of 0.5 y per milliliter 
are indicative of excessive coproporphyrin 
excretion. Such concentrations give readings 
of +++ and 4 with this technique. Read- 
ings of ++ must be interpreted with caution; 
they may represent a normal or moderately 
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increased urine coproporphyrin excretion 


Review of Fig. 3 shows that ++ readings were 


Fig. 2) as may be found in other diseases. 


found in a number of subjects with interme- 
diate elevations of whole blood lead concen- 
trations (0.06 to 0.099 mg. per 100 Gm.). If 
plumbism is suspected strongly such readings 
call for further investigation. 

The chief value of the qualitative urine 
coproporphyrin test is its ability to detect 
those patients with dangerous amounts of 
lead in the tissues in whom encephalopathy 
may be imminent though the clinical diagno- 
sis is obscure. In our experience this test was 
uniformly positive in such patients, whereas 
other quickly available ancillary investiga- 
tions were not. 

Parents of the 258 children whose urine 
was examined for coproporphyrin were ques- 
tioned specifically for a history of ingestion 
of paint flakes or crumbling plaster. Pica was 
denied in 15 of the 29 children with a whole 
blood lead concentration of 0.10 mg. per 100 
Gm. and over. Abdominal x-rays were ob- 
tained for 20 children with whole blood lev- 
els of 0.10 mg. per 100 Gm. and over; in 6 
of these there was no evidence of intra-ab- 
dominal opaque material compatible with 
lead-containing fragments. In 18 children for 
whom x-rays of the long bones were avail- 
able, 7 showed no evidence of increased den- 
sity of the metaphysis. A review of 89 cases 
of acute lead encephalopathy reported 
earlier’ provided further evidence of the un- 
reliability of these ancillary investigations for 
the early diagnosis of acute lead intoxication: 
thus, pica was denied in 14 of 48 cases; x- 
rays of the abdomen showed no evidence of 
radiopaque fragments in 8 of 32 cases so ex- 
amined, and x-rays of the long bones showed 
no increase in the metaphysial density in 12 
of 53 cases. 

Increased excretion of coproporphyrin in 
the urine is found uniformly in lead poison- 
ing; this also occurs in many other diseases. 
Infections, trauma, rheumatic fever, and 
various hematologic disorders may evoke a 
two- to threefold increase in the total daily 
excretion of coproporphyrin in the urine."* 
The sensitivity of the qualitative test out- 


Urinary test for coproporphyrin 765 


lined is such that a 0, +, or ++ result is ob- 
tained in most of them. Only if the urine 
is quite concentrated will coproporphyrin 
concentrations of 0.5 y per milliliter 

or ++4++ readings) be encountered. The value 
of the test in screening patients for acute 
plumbism lies in the fact that lead intoxica- 
tion can produce a much greater increase in 
the daily urine coproporphyrin output than 
do the diseases just cited. In potentially seri- 
ous cases of plumbism the amounts excreted 
are usually 5 times and frequently more than 
10 times the normal output.® In these pa- 
tients coproporphyrin concentrations in ex- 
cess of 0.5 y per milliliter are found regularly 
even in dilute casual urine sainples. Only in 
patients with severe hepatocellular damage 
(acute infectious hepatitis and liver damage 
caused by poisons such as carbon tetrachlo- 
ride), inborn errors of porphyrin metabo- 
lism, and possibly bulbar poliomyelitis are 
amounts of coproporphyrin excreted in the 
urine which are comparable to or greater 
than the amounts found in lead poisoning. 
Positive (+++ or results with the pres- 
ent technique are to be expected in these 
diseases. When clinical diagnosis is obscure, 
all must be considered and the pertinent 
diagnostic procedures carried out. Similarly, 
it must be stressed that this test should not 
replace blood lead determinations or other 
ancillary investigations which are necessary 
for a more precise and comprehensive eval- 
uation of each patient. Because this test is 
simple, rapid, and regularly positive in acute 
lead poisoning and the result immediately 
available, it is useful especially in those cases 
where the clinical diagnosis is uncertain and 
where immediate treatment may be indi- 


cated. 


CONCLUSIONS 


1. A technique is described for the detec- 
tion of increased amounts of coproporphyrin 
in urine. It is easy to perform and has proved 
most useful in the early diagnosis of lead 
poisoning. 

2. Some principles of porphyrin analysis 
are discussed. Evidence is presented to show 
that estimation of coproporphyrin in initial 
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Table IV. Spectral absorption of 
mesoporphyrin LX at its maximum (400 to 
102 mu) in the Soret band in 1.5 N HCl 


Concentration 





of Beckman DU Beckman DK 
mesoporphyrin (0.18 mm. slit) (0.08 mm. slit) 
1X O.D O.D. 
0.14 ¥/ml 0.10 0.11 
0.28 yY/ml 0.20 0.22 


0.70 y/ml 0.50 0.55 


Table V. Solutions of approximately 
equivalent fluorescence intensity in 1.5 N HCI 


Coproporphyrin II Mesoporphyrin 1X 





0.1 y¥/ml 0.14 y¥/ml. 
0.2 y¥/ml 0.28 y/ml 


0.5 y/ml 0.70 Y/ml 


ether extracts of urine is not reliable. In the 
technique presented, coproporphyrin is ex- 
tracted from the ether into hydrochloric acid 
for the estimation of fluorescence intensity. 
Under these conditions far greater discrim- 
ination between samples of high and low co- 
proporphyrin concentration can be achieved. 
3. With this technique a positive copro- 
porphyrin result (+++ or +4+++) was present 
uniformly in patients with whole blood lead 
concentration greater than 0.10 mg. per 100 
Gm., whereas in a number of these patients 
abdominal and long bone x-rays were nega- 
tive for evidence of plumbism and the history 


of pica was denied. 
APPENDIX I 


Use and preparation of coproporphyrin and 
mesoporphyrin reference solutions. Reference 
solutions should be kept in sealed Pyrex tubes 
of the same diameter as those in which samples 
are analyzed. These solutions should be kept cool 
and in the dark when not in use. They may be 
checked for stability periodically on the basis of 
the spectral absorption data given below, if a 
suitable fluorimeter is not available. 

Commercial samples of porphyrins are often 
of uncertain purity. They are apt especially to 


be contaminated by inorganic salts, so that some 
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criterion other than weight is necessary for assay 
of a commercial sample’s porphyrin content. To 
prepare reference solutions for this test, dissolve 
approximately 2 mg. of porphyrin in 2 L. of 1.5 
N HCl. Allow 1 week to effect solution. Filter 
off any insoluble material with the use of a fritted 
glass filter. Determine the actual porphyrin con- 
tent on the basis of the special absorption data 
for pure coproporphyrin and mesoporphyrin given 
below. 

Jope and O’Brien* report that the spectral ab- 
sorption of coproporphyrins I and III in 1.5 N 
HCI at 403.5 my (maximum) is Ei% = 7,450 
when measured with slit width < 0.1 mm. 

Since mesoporphyrin IX is available more 
readily commercially than coproporphyrin and is 
suitable as a reference standard in this test, the 
data in Table IV may aid in the preparation of 
mesoporphyrin IX reference solutions. 

Approximate — coproporphyrin-mesoporphyrin 
IX fluorescence intensity ratios (Table V) were 
determined in a Calelectron photofluorimeter* for 
the concentrations of coproporphyrin used as ref- 
erence standards in this test. 

Observe that a concentration of mesoporphyrin 
IX approximately 1.4 times greater than that of 
coproporphyrin III is required to yield fluores- 
cence of equivalent intensity. 

These data are based upon the analysis of a 
highly purified sample of mesoporphyrin IX di- 
hydrochloride which was donated by Dr. Winslow 
S. Caughey, Department of Physiological Chem- 
istry, The Johns Hopkins University School of 
Medicine. From this sample the molar extinc- 
tion coefficient of mesoporphyrin IX in 1.5 N 
HCI was calculated as 4.4 times 10° at its maxi- 
mum (401 my) in the Soret band. 

A sample of mesoporphyrin IX purchased 
from L. Light and Co., Poyle Colnbrook, Slough, 
Bucks, England, was prepared as described above. 
The filtered solution had the same spectral ab- 
sorption-fluorescence ratio as that of the highly 
purified sample, so that it was considered satis- 
factory for this test. 


We wish to express our appreciation to Dr. 
Emmanuel Kaplan of the Baltimore City Health 
Department in whose laboratory all of the blood 
lead determinations reported in this study were 
performed. 

We acknowledge with pleasure the kind as- 
sistance of Dr. Winslow S. Caughey, Department 
of Physiological Chemistry, The Johns Hopkins 


*Jope, E. M., and O’Brien, J. R. P.: Biochem. J. 39: 
239, 1945, 
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University School of Medicine, in that phase of 


this study concerned with mesoporphyrin refer- 


ence solutions. 


rh 
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Voiding u retbrograpby: an integral part 
of intravenous urography 


John W. Hope, M.D.,* Philip J. Jameson, Lieutenant (MC) USN, and 


Alexander J. Michie, M.D. 


PHILADELPHIA, PA. 


THE DIAGNOSTIC importance of void- 
ing urethrography generally is not appreci- 
ated by either the pediatrician or the radi- 
ologist. By visualization of radiopaque urine 
flowing through the urethra from the blad- 
der, the radiologist can evaluate urethral 
function better than can the cystoscopist. 
With the arrival of the newer concentrated 
contrast media for better visualization of the 
urinary tracts and the use of carbonated 
beverages to push aside the extraneous bowel 
shadows that frequently overlie the kidneys,’ 
it is possible usually to avoid doing the pain- 
ful unphysiologic retrograde pyelogram.* 
Also, with these new contrast media it is pos- 
sible to visualize radiographically urine flow- 
ing through the urethra. Accordingly, with a 
single intravenous injection of a sterile radi- 
opaque dye, followed by the ingestion of a 
carbonated beverage, and with a film that 
has been exposed while the patient voids the 
opaque urine, it is possible to document in a 
physiologic manner not only the anatomy but 
also the transport of urine in the urinary 


From the Departments of Radiology and 
Surgery, The Children’s Hospital of 
Philadelphia, Philadelphia, Pa 

Aided by National Institutes of Health Grant 
No. A 2662. 

*Address, Department of Radiology, The Children’s 
Hospital of Philadelphia, 1740 Bainbridge Street, 
Philadelphia 46, Pa 


system. While this technique may be tedious, 
the pediatric patient benefits by avoiding 
anesthesia, pain, and lower urinary tract in- 
strumentation which frequently leads to uri- 
nary infections. 

With the advent of cineradiography, it is 
evident that the function of the lower uri- 
nary system is very complicated and that 
much is unknown. In this nebulous area the 
authors are aware that “today’s facts” fre- 
quently become false legends tomorrow. To- 
day we accept the postulate that in the ab- 
sence of infection and.neurogenic disorders, 
a dilatation in the urinary system is the 
result of a significant obstruction to urine 
flow. By making the voiding urethrogram 
routine in our intravenous urogram studies 
in males, we have found, as have others be- 
fore us,** not only the classical tight pos- 
terior urethral valve associated with irrepa- 
rable kidney damage, but also anterior as 
well as posterior urethral valves which have 
caused varying degrees of bladder, ureteral, 
and renal difficulties. The latter valves are 
important clinically because incision or ex- 
cision of the valves allows the urinary sys- 
tem in the child to return to normal. The 
following case reports are some examples of 
correctable lesions found in this hospital 
during the last year. 
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CASE REPORTS 


Case 1. A 4-year-old Negro boy was ad- 
mitted to The Children’s Hospital of Phila- 
delphia with a 9-month history of intermit- 
tent episodes of fever to 105° F. One week 
prior to admission, he again had a high tem- 
perature. On this occasion the mother noted 
that the patient’s urine was cloudy and foul 
smelling and associated with dysuria and 
frequency (Fig. 1). 

On physical examination, the patient ap- 
peared acutely ill, with a temperature of 
104° F., 
cal examination was otherwise normal. 

Urinalysis revealed myriads of white blood 


and generalized erythema. Physi- 


cells and urine culture showed a heavy 
growth of Escherichia colli. 

The minimal clubbing in the superior 
calyx of the left kidney (Fig. 1, A) is in- 
dicative of pyelonephritis. Extreme dilatation 
of the entire posterior urethra is shown in 
the voiding urethrogram (Fig. 1, B). Al- 
though the actual valve is not seen, this 
dilatation is typical of a posterior urethral 
valve extending from the verumontanum to 
the external sphincter and gives rise to par- 


tial obstruction. 
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Case 2. A 4-year-old white boy of normal 
growth and development was examined by 
intravenous urography solely because of in- 
ability to urinate with a forceful stream. 

Fig. 2, A is the 15-minute film following 
the intravenous injection of 15 ml. of 50 
per cent Hypaque. The kidneys are grossly 
normal, and the ureters are not dilated. 
There is minimal blunting of the superiox 
calices on the left side which suggests the 
possible presence of minimal pyelonephritis. 
A subsequent urine culture was negative. 
The postvoiding film showed the bladder to 
be empty. If a voiding urethrogram had not 
been obtained, the diagnosis would have 
been missed. 

Fig. 2, B is a film obtained during mic- 
turition. In the middle of the anterior ure- 
thra, the diameter abruptly narrows (ar- 
row). Actually the valve can be seen on 
this film, but at first its significance was not 
realized. 

From the urologic standpoint, it was 
necessary to know whether the entire an- 
terior urethra from the zone of transition 
distally to the meatus was narrow or whether 
this apparent narrowing was caused by in- 


Fig. 1. Case 1, a 4-year-old Negro boy with a 9-month history of intermittent episodes of 
fever, dysuria, frequency, and foul-smelling urine. A, Fifteen-minute film of an intravenous 
urogram showing minimal clubbing in the superior calyx of the left kidney (arrow), indica- 
tive of pyelonephritis. B, The voiding urethrogram demonstrating extreme dilatation of the 
entire posterior urethra to the external sphincter (arrow). The actual valve causing the partial 


obstruction is not seen. 
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Fig. 2. Case 2, a 4-year-old boy examined because of inability to urinate with a forceful stream. 
A, Fifteen-minute film of an intravenous urogram showing only minimal blunting of the 
superior calices on the left side, possibly secondary to pyelonephritis. B, Voiding urethrogram 
the anterior urethra (arrow). 


showing an abrupt narrowing of the stream 


sufficient urine passing the obstruction to 
distend the rest of the urethra. This is simi- 
lar to the problem so often encountered in 
the esophagus where there is an apparent 
long stricture, but where in reality there is a 
short stricture and insufficient contrast me- 
dium flowing by the obstruction to distend 
the distal esophagus. A retrograde urethro- 
gram was therefore necessary to complete 
the study. 

Fig. 2, C is a film obtained while Iodo- 
chlorol was being injected into the urethra 
by means of a catheter inserted in the tip of 
the anterior urethra. It is obvious that the 
entire anterior urethra can dilate and the 
stricture, or narrowed zone, is not visualized. 
However, a strange radiolucent curvilineat 
line is seen on the ventral wall (arrows). 
The significance of this line was still not 
realized at this stage of the examination. 

The bladder then was filled with a 25 per 
cent Hypaque solution and again a voiding 
urethrogram was obtained. In Fig. 2, D the 
film of this second voiding urethrogram, the 
entire problem is explained. The curvilinear 





line is again seen (arrows), and at its distal 
radiolucent end is the obstruction. The curvi- 
linear radiolucent line is the shadow pro- 
duced by an anterior urethral valve. 

Case 3. A 12-year-old white boy entered 
the hospital with a 2-week history of swell- 
ing of the feet, fever up to 101° F., pains 
in the calves, and periorbital edema. The 
only complaint relating to the genitourinary 
system was a 2-day period of difficulty in 
voiding because of dysuria. At 10 years of 
age, because of persistent low-grade pyuria, 
an intravenous urogram was done else- 
where. That study showed some blunting of 
the calices of the upper pole of the right 
kidney. We believe this finding was second- 
ary to pyelonephritis, but no therapy was 
given at the other institution. Because of 
persistent minimal pyuria, an intravenous 
urogram was requested on the present ad- 
mission. 

Fig. 3A is the 30-minute film following 
the intravenous injection of 25 ml. of 50 
per cent Hypaque. The left kidney is nor- 
mal, but on the right there is a severe dila- 
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Fig. 2, C, Retrograde urethrogram showing no stricture of the anterior urethra. There is a pe- 
culiar radiolucent curvilinear line on the ventral wall of the urethra (between the two arrows). 
The testicles are protected by a lead shield (L). D, Voiding urethrogram after the bladder was 
filled by retrograde injection. Again the abrupt narrowing of the anterior urethra is seen at 
the distal end of the curvilinear line (arrow). The curvilinear line is an anterior urethral 











valve. Again the testicles are protected with a lead shield. 


tation of all the calices. The renal cortex of 
this kidney still appears normal. The ureters 
and bladder are normal, and the patient 
subsequently emptied the bladder completely 
upon voiding. If a voiding urethrogram had 
not been obtained, the diagnosis would have 
been pyelonephritis of the right kidney, 
cause unknown. 

Fig. 3, B is a film obtained while the boy 
was voiding. The posterior urethra is abnor- 
mally dilated, and in the middle of the 
urethra the diameter abruptly narrows (dis- 
tal arrow). Initially the film suggested a 
posterior urethral valve with an unusual 
elongation of the posterior urethra. If this 
were all posterior urethra, however, it was 
less dilated than is usually the case with a 
posterior urethral valve. As an alternative, it 
seemed probable that the external sphincter 
was proximal to the narrowed zone (arrow 
marked E.S.). If this were the case, an an- 
terior urethral valve was present, and a 
retrograde urethrogram was indicated. 

Fig. 3, C is a film obtained while injecting 
15 per cent Hypaque into the urethra by 
means of a catheter inserted into the distal 
portion of the anterior urethra. The entire 





anterior urethra appears normally patent, 
and the narrowed zone is no longer visual- 
ized. The external sphincter is visualized 
arrow marked E.S.) and corresponds to its 
suspected location on the voiding urethro- 
gram. 

This, then, is another case of an anterior 
urethral valve which causes no obstruction 
to the retrograde flow of liquid but pro- 
duces a fairly high degree of obstruction 
during voiding. 

At cystoscopy, no valve could be seen 
while the cystoscope was passed retrograde 
into the urethra. After the bladder was dis- 
tended with fluid and while the cystoscope 
was being withdrawn, at a point 2 cm. distal 
to the verumontanum, however, a flap of 
tissue slapped up against the end of the 
tube, obscuring the vision. This confirmed 
the presence of an anterior urethral valve. 

Case 4. A 10-year-old Negro boy was 
examined because of a 3-year history of ab- 
dominal pain, frequency, and dysuria. Two 
years previously an intravenous urogram 
revealed bilaterally functioning urinary 
tracts with minimal changes in the upper 
calyces on the left indicative of infection. 
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Fig. 3A. Case 3, a 12-year-old boy examined be- 
cause of a persistent low-grade pyuria. Thirty- 
minute film of an intravenous urogram showing 
a rather severe dilatation of all the calices on the 
right side, indicative of pyelonephritis 


No voiding urethrogram was attempted. The 
child was placed on antibiotics, but the cul- 
tures remained positive. The current intra- 
venous urogram again showed the minimal 
changes in the left kidney, but now a void- 


ing urethrogram was added to the study. 
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Fig. 4 shows a narrowing of the most dis- 
tal portion of the urethra. This narrowed 
zone was thought to be a stricture of the 
anterior urethra at the proximal end of the 
fossa navicularis. In actuality, as confirmed 
during the operation, the stricture is at the 
urethral meatus (arrow), and the narrowed 
irregular channel is formed by induration 
of the prepuce secondary to phimosis and 
chronic infection. The puddling of the dye 


in a large preputial ulcer.* 


DISCUSSION 


There are many types of urethral lesions, 
both congenital and acquired, which can 
produce varying degrees of urinary obstruc- 
tion in children. Since urinary excretion be- 
gins in the third month of intrauterine life, 
a tight posterior urethral valve producing 
almost complete obstruction has destroyed 
fetal kidney function before birth. If the ob- 
struction is only partial, however, the child 
may be asymptomatic for years until infec- 


*A report of Cases 2 and 3 has been accepted for pub- 
lication by Radiology in an article entitled “Diagnosis of 
Anterior Urethral Valve by Voiding Urethrography: Report 


of Two Cases.”’ 


Fig. 3. B, Voiding urethrogram showing an abrupt narrowing of the stream in the anterior 
The proximal arrow is pointing to the external sphincter (E£.S.). C, 
Retrograde urethrogram showing no stricture of the anterior urethra. The arrow points to 
This retrograde study shows that the narrowing noted in Fig. 3, 


urethra (distal arrow 


the external sphincter (E.S 
B occurs only while voiding. 
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tion supervenes. While the cause of most 
pyelonephritis in girls is unknown, in boys 
it is usually caused by some obstruction to 
urine flow. Frequently this obstruction is in 
the male urethra. Any procedure which can 
adequately demonstrate the male urethra is 
therefore of value. 

Voiding urethrography during intrave- 
nous urography has been successful in a 
sufficient number of cases to justify it as a 
routine procedure in the male. We are not 
always successful with the infant or with the 
adolescent whose inhibitions prevent him 
from voiding. Environmental factors are 
very important. The lights of the room 
should be dim, with no one but the tech- 
nician in the room with the patient. The 
doors should be closed and the patient as- 
sured that there will be no intrusion. If the 
child does not void within a relatively short 
period of time, he should be taken to the 
waiting room so that his bladder may dis- 
tend further before another attempt is made. 
The carbonated beverage which was in- 
gested at the beginning of the study also 
helps to distend the bladder. This second 
attempt is usually successful. We do not 
want to give the impression that this is al- 
ways a simple procedure. As the study be- 
comes routine, however, the technical prob- 
lems gradually diminish and the diagnostic 
yield is great enough to justify the effort 


expended. 


SUMMARY 


1. The value of including a voiding ure- 
throgram as a routine procedure during in- 
travenous urography has been discussed. 

2. Four cases illustrative of urethral le- 
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Fig. 4. Case 4, a 10-year-old Negro boy with a 
3-year history of abdominal pain, frequency and 
dysuria, unresponsive to antibiotics. The voiding 
urethrogram demonstrates a narrowed irregular 
channel distal to the urethral meatus (arrow). 
This channel is formed by induration of the 
prepuce secondary to phimosis and chronic in- 


fection. 


sions which could be corrected by operation 
have been presented. 

3. Two of these 4 are, to our knowledge, 
the first cases of anterior urethral valves dem- 


onstrated in the United States. 
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Escherichia freu ndiit menin Its 


Report of ino cases 


David Harris, Lieutenant (MC) USN, and Thomas E. Cone, Jr., Captain (MC) USN* 


BETHESDA, MD. 


PURULENT meningitis occurring in the 
neonate and in early infancy usually is caused 
by microorganisms which are normal in- 
habitants of the adult gastrointestinal tract. 
Escherichia coli has been cited as the most 
common etiological agent of meningitis in 
early infancy." * Other gram-negative bacilli, 
such as Friedlainder’s bacillus, Aerobacte? 
aerogenes, Proteus vulgaris, and Pseudomonas 
aeruginosa, have been isolated from the 
cerebrospinal fluid of infants with purulent 
meningitis. 

Standard medical textbooks and the litera- 
ture concerned with the cause of purulent 
meningitis in infancy and childhood do not 
mention Escherichia freundii, a separate and 
definite species in the genus Escherichia, as 
a causative agent of purulent meningitis. 
This is a report of two cases of infants with 
purulent meningitis in whom E. freundi 
was found to be the causative agent. 


CASE REPORTS 


Case 1. T. V., a 7-week-old white girl was 
admitted to the National Naval Medical 
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Center because of recurrent convulsions oc- 
curring over a 3-day period. Pregnancy, 
labor, and delivery had not been compli- 
cated, and the patient had no unusual 
clinical problems in the first 4 weeks of life. 
When the patient was 4 weeks of age she 
developed twitching of the eyelids, stiffening 
of the body, and clonic movements of the 
extremities which lasted about 30 seconds. 
These spells occurred as often as 5 times a 
day and recurred daily. She became progres- 
sively lethargic and gained little weight. 

Physical examination. The infant was pale 
and listless on admission; the weight 
was 4,500 grams, the Iength 22 inches, the 
head circumference 1534 inches, and the 
fontanelle full. The pupils were equal in 
size and reacted equally to light and accom- 
modation. The ocular fundi were normal. 
She cried with a high-pitched cry when 
unpleasantly stimulated and was noted to 
move all extremities. The deep and super- 
ficial reflexes were present and were of nor- 
mal intensity for her age. 

Laboratory studies. Hemoglobin level on 
admission was 12.5 Gm. per cent; the 
hematocrit determination was 38 per cent. 
The white cell count was 27,100, with a 
differential of 66 per cent polymorphonu- 
clear leukocytes, 1 per cent band forms, 23 
per cent lymphocytes, and 10 per cent 
monocytes. The roentgenogram of the skull 
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was unremarkable. The lumbar puncture 
showed the cerebrospinal fluid to be slightly 
cloudy and xanthochromic; a fibrinous web 
or pellicle was also noted. The total cell 
count was 2,930 per cubic millimeter; the 
majority of the cells were polymorphonuclear 
leukocytes. No organisms were noted. The 
protein level was 1,530 mg. per cent. A 
ventricular tap yielded a turbid fluid con- 
taining 38,000 white blood cells per cubic 
millimeter; 97 per cent of the cells counted 
were polymorphonuclear cells. The protein 
level was 2,400 mg. per cent and the chlo- 
ride, 103 mEq. per liter. Gram stains made 
of the sediment of the ventricular fluid 
showed no organisms. Bilateral subdural 
puncture yielded less than 0.5 ml. of clear 
fluid on each side. 

Escherichia freundii grew out on bacterio- 
logic media from both the spinal and ventric- 
ular fluids. The organism tested by the disk 
method was found sensitive to tetracycline, 
chloramphenicol, sulfisoxazole, streptomycin, 
neomycin, and polymyxin B; it was resistant 
to penicillin, bacitracin, novobiocin, and 
erythromycin. 

Hospital course. The patient was treated 
with sulfadiazine, 500 mg. per 24 hours, 
chloramphenicol, 500 mg. per 24 hours, and 
4 million units of penicillin per 24 hours by 
the intravenous route. She also received 250 
mg. of streptomycin per 24 hours intramus- 
cularly. The intravenously administered anti- 
microbials were continued in the above 
dosages for 48 hours and then were admin- 
istered intramuscularly. Penicillin was dis- 
continued after the second day because the 
offending microorganism was found not to 
be sensitive to this drug. The hospital course 
was a stormy and protracted one. Fourteen 
days after the beginning of antibiotic therapy, 
a cisternal puncture yielded clear, sterile 
fluid. 

All antibiotics were discontinued after 20 
days of treatment. The white blood count 
returned to normal, but the patient continued 
to have frequent seizures, which were partially 
controlled by the administration of phenobar- 
bital and Dilantin. She refused to suck and 
required feeding by gavage. A sixth nerve 


Escherichia freundii meningitis 775 


palsy was noted on the tenth hospital day. 
The head circumference had increased to 
17% inches 3 weeks after admission to the 
hospital. Six weeks after the onset of the 
illness, bilateral subdural taps were repeated 
with normal findings. 

The neurological sequelae noted at 5 
months of age were: generalized muscular 
rigidity, a sixth nerve paralysis, a high-pitched 
cry, and failure of mental and motor de- 
velopment. When discharged from the hospi- 
tal at 6 months of age, the patient had 
developed hydrocephalus; the head circum- 
ference measured 182 inches. 

Case 2. J. L. was a 2-day-old premature 
white boy who weighed 2,250 grams at birth 
following an estimated gestation of 36 weeks. 
Labor lasted 12 hours and the delivery was 
performed hurriedly without the usual sterile 
technique or anesthesia; an episiotomy was 
not performed. The patient’s mother de- 
veloped a postpartum fever, which was 
thought to be the result of acute endometri- 
tis. 

On the second day of life, the infant was 
found to have spells of apnea associated 
with cyanosis; he was then transferred to the 
U. S. Naval Hospital for diagnostic studies 
and evaluation. On admission to the hospital, 
the infant was jaundiced and had a rectal 
temperature of 103.2° F.; no other abnor- 
malities were detected. Bacteriologic cultures 
from the umbilicus, as well as from the blood, 
revealed E. freundii sensitive to chloram- 
phenicol and tetracycline but resistant to 
penicillin, sulfisoxazole, and streptomycin. 

Hospital course. Penicillin, 300,000 units 
per 24 hours, and streptomycin, 150 mg. per 
24 hours, were given intramuscularly, but on 
the second hospital day, because a gram- 
negative rod was isolated from the blood 
culture, the patient was treated with intra- 
venous erythromycin, 200 mg. per 24 hours, 
chloramphenicol, 50 mg. per 24 hours, and 
penicillin, 500,000 units per 24 hours. De- 
spite aggressive antibiotic therapy with these 
drugs, the infant died a day after admission. 

Postmortem study demonstrated acute 
leptomeningitis, a massive abscess of the 
right cerebrum, and cloudy, turbid cerebro- 
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Table I. Differential bacteriologic 


characteristics of E. freundu and E. colt® *” 








Test E. freundii E. coli 
Motility Usually positive Usually positive 
Gelatin Negative Negative 
H.S Positive Usually negative 
Methyl red Positive Positive 
Citrate Positive Negative 
Voges- 

Proskauer Negative Negative 
Indol Variable Positive 


Fermented acid 
and gas and gas 

Usually fermented Usually 
fermented 

Not fermented 


Glucose Fermented acid 


Lactose 


Inositol Usually not 


fermented 


spinal fluid from which a pure culture of EF. 


freundii was recovered. 
DISCUSSION 


Escherichia freundii is a species in the 
Escherichia genus characterized by its ability 
to utilize citric and citric acid salts as its 
sole source of hydrocarbon. It was first dif- 
ferentiated as a separate entity in 1928 by 
Braak* and named Bacterium freundu. In 
1932, Werkman and Gillen‘ called _ this 
bacillus Citrobacter freundii. The specific 
name was given in honor of Freund, who 
in 1881 first observed that trimethyleneglycol 
was a product of fermentation of this micro- 
organism. FE. freundii occurs as short gram- 
negative rods, singly, in pairs, and in short 
chains, which may or may not be motile. E. 
freundti gives a negative Voges-Proskauer 
reaction. It is methyl red—positive, as in E. 
coli; but E. 


can utilize citric acid or citrate as its sole 


freundti, in contrast to E. coli, 


source of hydrocarbon, as does A. aerogenes. 
E. freundii can produce acid and gas from 
lactose; this microorganism also produces 
hydrogen sulfide in ferric citrate agar (Table 
1). E. freundii has been found in soil and 
water and, to varying degrees, in the in- 
testinal tract of man and animals. 

Many gram-negative rods have been identi- 
fied as the causative agent of purulent 
meningitis in infancy and childhood. Most 
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are normally occurring saprophytes: EF. coli, 
K. pneumoniae, A. aerogenes, Pr. vulgaris, 
and Ps. aeruginosa.’ Of these microorganisms 
the colon bacillus is considered by most ob- 
servers to be the most frequent causative 
organism of meningitis in the infant’ * Waite 
and Kline* have recently called attention to 
the pleomorphic microorganism, Mima poly- 
morpha, which may occur as a gram-nega- 
tive rod as another cause of meningitis in the 
pediatric age group. 

It is curious that E. freundit has remained 
unmentioned in recent reviews of purulent 
meningitis in infancy..® Whether this can 
be explained by the extreme rarity of its 
occurrence as a pathogen or by failure 
to detect its presence by incomplete fermenta- 
tion and biochemical studies of gram-negative 
coliform organisms, which then are identified 
erroneously as E. coli, is open to conjecture. 
The latter explanation would seem the more 
likely. In the bacteriology laboratory at the 
National Naval Medical Center, where a 
battery of bacteriologic tests, including the 
citric acid utilization test, are performed on 
all coliform organisms, EF. freundii is isolated 
occasionally from stool and throat cultures. 
This has been particularly true in patients who 
have received prolonged antibiotic therapy. 

The practical significance of the fact that 
E. freundit can cause purulent meningitis in 
infancy remains to be evaluated. In the two 
cases we are reporting, the course of the 
illness, the antimicrobial sensitivities, and the 
eventual outcome did not differ from that 
usually seen in E. coli meningitis in infancy. 
We believe, however, that the routine use 
of the citrate test in the bacteriologic evalu- 
ation of coliform organisms may uncover 
additional cases of serious E. freundii in- 
fection. This, in turn, may reveal differences 
between these closely related microorganisms, 
not only in their response to antibiotics but 
also in the clinical course of the meningitis 
produced by each of these two related micro- 
organisms. 


SUMMARY 


Two infants with meningitis caused by 
E. freundii are reported. To our knowledge, 
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this is the first report indicating that this 
microorganism may be sufficiently patho- 
genic to produce purulent meningitis. 

The differential bacteriologic characteris- 
tics which distinguish FE. freundii from the 
closely related FE. coli are also described. 


We wish to express our thanks to Dr. Philip 
R. Edwards, Chief, Enteric Bacteriology Unit of 
the Communicable Disease Center, Chamblee, 


Georgia, for his cooperation in this study. 
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Craniofacial dysostosis, patent ductus 


arteriosus, bypertrichosis, hypoplasia of 


labia majyora, dental and eye anomalies— 


a new syndrome? 


Robert J. Gorlin, D.D.S., M.S.,* and 


Anand P. Chaudhry, B.D.S., M.S., Ph.D. 


MINNEAPOLIS, MINN. 
Melvin L. Moss, D.D.S., Ph.D. 


NEW YORK, N. Y. 


Nu MEROUS cases of multiple congenital 
facial anomalies have been observed in which 
there are associated dental and alveolar ab- 
normalities. These, in part only, have been 
recently grouped by McKenzie" into the “first 
arch syndrome.” This partitioning has sep- 
arated a heterogenous collection, which in- 
cludes cleft lip and palate and the syndromes 
of Pierre Robin** (micrognathia, glossopto- 
sis, and cleft palate), Treacher Collins—Fran- 
ceschetti-Klein syndrome or mandibulofacial 


dysostosis* mandibular hypoplasia, macro- 
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of Physicians and Surgeons, Columbia 

Iniversity, New York, N. Y. 
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stomia, abnormalities of external and middle 
ear, deafness, microphthalomos, sparse ecye- 
lash development, and antimongoloid obliq- 
uity of the palpebral fissures), and a host of 
other variations involving two or more asso- 
ciated signs,*-'* such as the mandibular dysos- 
tosis of Nager-de Reynier’® (macroglossia, 
defect of external ear), the hypertelorism of 
Greig and a similar syndrome described by 
Fisch and Renwick" (hypertelorism, differ- 
ent color of right and left eyes, congenital 
deafness, white forlock, and high palatal 
arch) which appears to be a forme fruste of 
Waardenburg syndrome. 

Recently, the authors have had opportu- 
nity to examine 2 sisters who presented nu- 
merous identical congenital defects. Although 
the defects probably constitute a distinct, un- 
described syndrome, we feel that there are 
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certain similarities between these cases and 
other well-established syndromes that merit 
consideration. 


CASE PRESENTATIONS 


The patients were first seen on June 13, 
1958. Because both presented almost identical 
anomalies, they will be described together. 
Their complaints were ulcers of the feet, 
fatigue, and facial anomaly. 

G. G., a 10-year-old girl, weighed 53 
pounds and was 50 inches tall, 1.5 and 1.7 
standard deviations, respectively, below the 
norm for a girl of her age. Her 8-year-old 
sister, N. G., was 47 inches tall and weighed 
43 pounds, both measurements being | stand- 
ard deviation below the norm. 

Present illness. Both girls had experienced 
painful ulceration near the metatarsal arch 
for 2 or 3 years. It was especially severe dur- 
ing winter, though it cleared up during 
warm weather. During routine examinations 
both girls were noted to have heart mur- 
murs; fatigue had become more pronounced 
within the past few years. No cyanosis of 
dyspnea had ever been noted, however. 


? 


Family history. There were 3 male half- 





Craniofacial dysostosis and other anomalies 779 


siblings by another father. They were 14, 16, 
and 18 years of age, and all were normal. 
The mother’s brother was stated “to have a 
large head.” No other relative was known to 
have any congenital anomaly and there was 
no parental consanguinity. 

Past history. Both girls were full-term in- 
fants; both deliveries were uncomplicated. 
Development was noted to be “somewhat 
slow”: they first sat at 10 months, walked 
at 19 months, and uttered their first words 
at 3 years. Their abnormal facial develop- 
ment was noted at birth and their defective 
vision, i.e., hyperopia, was diagnosed and 
treated by the age of 4 years. Bilateral fron- 
tal headache, though experienced by both, 
was more common in the elder girl. 

The parents indicated that both girls were 
doing “about average” in school. 

Physical examination. Examination re- 
vealed that both girls had similar congenital 
defects. Both were short but of stocky build. 
Both demonstrated mild anteflexion of the 
head during a walking gait. The “dished 
out” or saddled appearance of the upper 
face and depressed supraorbital ridges were 
more pronounced in the older girl (Figs. 1 


B 


Fig. 1. A and B, Frontal and lateral views of older sister, G. G., age 10. Note hypertrichosis, 
ectropion of lower lip, “dished out” appearance of middle face, anti-Mongoloid obliquity of 


palpebral fissures, and eyelid anomaly. 
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and 2). Both had a pronounced amount of 


coarse scalp and body hair, especially on the 
arms, legs, and back (Fig. 3). A small 
amount of coarse pubic hair was noted in 
both children. The scalp hair line was lower 
than normal. Mild umbilical hernia was ob- 
served in both girls. 

Eyes. Lid development was defective, re- 
sulting in the inability to open or close the 
eyes fully. Antimongoloid obliquity of the 
palpebral fissures could be noted, especially 
in the older child, as well as mild notching of 
the upper lids (Fig. 4). Scarring of the cor- 
nea with subsequent astigmatism was noted 
and thought to be secondary to improper 
closure. Hyperopia (20/400) was marked 
and considered primarily due to small globes, 
or microphthalmia. Reaction to light was 
normal, but accommodation was poor. Hori- 
zontal nystagmus was noted during an ex- 
treme lateral gaze, and the upper gaze was 
extremely limited. No lens abnormality was 
observed. The younger girl demonstrated 


congenital remnants of the pupillary mem- 


brane in the right eve 





WME 


Fig. 2. A and B, Frontal and lateral views of younger sister, N. G., age 8. Marked overgrowth 
of scalp hair is evident. Lack of development of middle face is not as evident as in older sister. 
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Ears. The pinna was essentially normal 
with a somewhat prominent preauricular 
fold. Narrow external orifices were noted. 
Mild bilateral conduction loss was noted in 
both girls. 

Mouth. Because of the severe dysostosis of 
the maxilla, zygoma, and nasal bones, espe- 
cially in the elder child, a Class III molar 
relationship was present. In addition, a high- 
arched, narrow palate, in combination with 
a decrease in the number of teeth, provided 
poor masticating function. The maxillary 
tuberosities were unusually prominent. The 
soft palate was small. Loss of vertical height 
due to abnormally positioned dentition and 
faulty occlusion produced some ectropion of 
the lower lip. Several teeth exhibited micro- 
dontia. The lower incisors had_ well-de- 
veloped mamelons due to failure of attrition. 
Distobuccal cusps were missing on the lower 
first permanent molars. The height of the 
body of the mandible was moderately re- 
duced in the middle third. 

In the younger girl, all 4 primary second 
molars were congenitally missing, and in the 
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permanent dentition all second bicuspids and 
upper first bicuspids were congenitally ab- 
sent. In the case of the older girl, 3 perma- 
nent first molars, all permanent second and 
third molars, mandibular second bicuspids, 
and all maxillary permanent bicuspids were 
missing. 

In both children the crowns of the teeth 
were bell shaped with short, spindle-shaped 
roots (Fig. 5). The pulp chambers were 
small or missing in some teeth. Some un- 
erupted permanent teeth were vertically 
oriented and a large distance separated them 
from their resorbing predecessors. Carious 
lesions were conspicuously absent. 

Cardiac anomaly. Grade III and IV “ma- 
chinery-like” murmurs were noted in the 
elder and younger girl, respectively. Thrills, 
loudest at the 2 to 3 intercostal space, were 
interpreted as patent ductus arteriosus. Sur- 
gical examination confirmed this opinion, 
and repair with essentially uneventful re- 
covery followed. 

Laboratory findings. Blood urea nitrogen, 
carbon dioxide combining power, chloride, 
phosphate, sodium, potassium, cholesterol, 
alkaline phosphatase, and protein-bound 
iodine were all found to be normal. 

Genital examination. Both girls had ex- 
treme hypoplasia of the labia majora, the 
fourchette gaping widely (Fig. 6). The vaginal 
and urethral orifices were normal, however. 

Roentgenographic examination. The sisters 
demonstrated differing degrees of similar 
malformations of the neuro- and splanchno- 
cranium, including premature synostosis of 
the coronal suture, lordosis of the petrous 
ridges, absolute clival hypoplasia, elevation 
of the lesser sphenoidal wings, brachy- 
cephaly, and relative ocular hypertelorism. 
The maxillary and nasal bones were under- 
developed with some asymmetric develop- 
ment of the sphenoid. These changes led to 
a general diagnosis of craniofacial dysostosis 
(Figs. 7 and 8 

Analysis was carried out by methods pre- 
viously described in detail by Moss and 
co-workers'*-*" in several papers. It is quite 
evident that neither girl presented all of the 
signs characteristic of solitary premature 
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Fig. 3. Hirsutism of older girl. Marked lanugo 
hypertrichosis extends to involve face. 





Fig. 4. Defective upper eyelid development of 
older girl. Note notch at arrow. 


synostosis of the coronal suture.*t The char- 
acteristic clival hypoplasia, however, was 
evident in both cases. 

In general, the older girl was more severely 
deformed. Her posterior cerebral fossa was 
more deeply situated, with consequent alter- 
ation in the plane of the foramen magnum. 
This plane extended obliquely downward 
and backward, instead of being identical 
with the plane of the hard palate.** A 
marked basal kyphosis was also apparent. 
There was reason to suspect that this was 
due to secondary “postural flattening” super- 
imposed on the unilateral coronal synostosis. 
The splanchnocranium was also more se- 
verely deformed, presenting a most unusual 
sinuosity of the hard palate. 
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Fig. 5. A and B, Dental roentgenograms of G. G., age 10, and N. G., age 8, respectively. Note 


widespread diastemas, congenitally missing teeth, 


malformed unerupted permanent teeth, 


cervical constriction of mandibular incisors, and diminution of pulp chambers and canals. 


DISCUSSION 


Etiologically, the petrous lordosis, the basal 
kyphosis, and the shifting of the foramen 
magnum are secondary mechanical results of 
an alteration in the direction of growth of 
the brain brought about by the other pri- 
mary basal congenital malformations. 

These two girls can be compared in many 
respects with those described as having the 
[reacher Collins—Franceschetti-Klein — syn- 
drome. In this syndrome there is hypoplasia 
of the malar bones and mandible. Malfor- 
mation of the external and internal ear and 
deafness are common in the “first arch syn- 
drome.” Hearing was somewhat reduced in 
both girls and narrow external orifices were 


noted, especially in the older girl. 


High palate and abnormal position and 
occlusion of the teeth are also common to 
both disorders. On the other hand, neither 
sister exhibited macrostomia nor were blind 
fistulas present between the angle of the 
mouth and ear as seen in the Treacher Col- 
lins syndrome. Although both sisters exhib- 
ited hirsutism, profuse hair growth in the 
form of tongue-shaped processes extending 
to the cheeks was not noted. Both girls had 
eyelid anomalies, the older sister demonstrat- 
ing the anti-Mongoloid obliquity of the 
palpebral fissures particularly well. Notching 
was also noted in this sister. In addition, 
both girls seemed to have “incomplete lid 
development,” i.e., there was not enough lid 
to completely cover the eye, which produced 
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Fig. 6. A and B, Genital area of G. G. and N. G., respectively. Note lack of development of 
labia majora with gaping fourchette. Pubic hair development, present in both, was marked in 


older girl. 





Fig. 7: A and B, Roentgenograms of N. G. and G. G., respectively. Both sisters show similar 
malformations of neuro- and splanchnocranium. Brachycephaly, relative ocular hypertelorism, 
maxillary and nasal bone underdevelopment, and some asymmetric development of sphenoid 


are evident. 
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secondary corneal opacity. Both had essen- 
tially normal mental development as demon- 
strated by clinical testing of their intelligence 
quotients. 

Che dental anomaly was most unusual. 
The teeth, on purely external appearance, 
were somewhat translucent and gray, not 
unlike those seen in dentinogenesis inper- 
fecta. The teeth in this latter condition 
characteristically do not have root charbers 
and canals and have narrow tapering roots 
with cervical constriction. Examinations of 
their dental roentgenograms reveal some 
root constriction, especially of the lower 
incisors. Root canals were present but some- 
what diminished in width. 

Congenital absence of teeth was marked in 
both girls. B6é6ék,** in 1950, reviewed hypo- 
dontia and proposed a new symptom com- 
plex designated as the PHC syndrome which 
included premolar hypodontia, hyperhidrosis 
of the palms and soles, and canities or pre- 
mature whitening of the hair. Neither exces- 
sive sweating nor canities was seen in our 


cases. White forelock is seen in the Fisch- 


Fig. 8. A and B, Lateral view of N. G. and G. G.. 
coronal sutures, lordosis of petrous ridges, abnormal clival hypoplasia, and elevation of lesser 
sphenoidal wings. 
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Renwick*® and Waardenburg*’ syndromes. 
Cotterman and Falls** also observed white 
fovelock in Bonnevie-Ullrich syndrome as 
well as microdontia. Hypodontia has been 
cited as being present in the Franceschetti- 


s 


Klein syndrome,* and many of the oral and 
facial anomalies in these sisters seem to be 
compatible with that diagnosis. 

Although in these two cases we appear to 
be dealing with a symptom complex that 
would include the “first arch syndrome,” we 
question the wisdom of grouping a large 
number of etiologically different conditions 
under the anatomical location in which the 
developmental error has occurred. By anal- 
ogy, little would be added if “all malforma- 
tions of the lower limbs were grouped as 
the ‘lumbar myotome syndrome.’ ”*° 

From these two cases it is impossible to 
ascertain whether all the anomalies observed 
could be predicated upon a single pleiotropic 
gene or multiple, closely linked, genes. A 
single gene can produce any combination of 
signs and symptoms, the limits being the 


specificity of the chemical reaction involved, 


respectively. Note premature synostosis of 
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its time of action, and the states of differ- 


entiation of the 


cells, tissues, or organs 


involved. 


Two cases are 


SUMMARY 


described which present 


craniofacial dysostosis, patent ductus arteri- 


osus, hypoplasia of the labia majora, and 


dental anomalies. The relationship of the 


new syndrome to that of other well-recog- 


nized symptom complexes and the dubious 


value of grouping a large number of etio- 


logically different conditions under the “first 


arch syndrome” are discussed. 


~ 
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Sudden unexpected death in in fancy 


John I. Coe, M.D.,* and Evelyn E. Hartman, M.D. 


MINNEAPOLIS, MINN. 


IN RECENT years there has been in- 
creasing interest in sudden unexpected deaths 
of infants due to the striking rise in the 
number of such deaths relative to total infant 
mortality. Stowens* * states that 16 per cent 
of the deaths of infants 1 to 6 months of age 
upon whom autopsies have been performed 
and 4 per cent of the total pediatric cases in 
the Armed Forces Institute of Pathology now 
fall into this category. Reports from Ger- 
many, England, Australia, and Canada re- 
veal this to be a world-wide problem. In 
the published studies of these cases there 
are, however, many divergent views as to the 
cause of the fatalities, among which may be 
listed status thymicolymphaticus, smothering, 
overwhelming upper respiratory infection, 
allergic reactions, and generalized neuro- 
spasm. 

A group of infant deaths occurring within 
a short time early in 1958 stimulated the 
study of these cases as they involved the 
greater metropolitan area of Minneapolis, 
Minnesota. We were interested in determin- 
ing the magnitude of the problem in our 
population and in discovering any facts that 
would tend to resolve the conflicting views 


as to the cause of these unexpected deaths. 
MATERIAL 


The present study is based on all cases of 


sudden unexpected death in infants, 5 days 


From the Department of Pathology, Minneapolis 
General Hospital, and the Minneapolis 
Department of Health. 


*Address, Director of Laboratories, Minneapolis 
General Host ital, 619 South Fifth Street, 


Minneapolis 15, Minn. 





to 1 year of age, reported to the Hennepin 
County coroner between Jan. 1, 1958, and 
June 30, 1959. There were 84 such deaths 
comprising 10 per cent of the infant mortality 
for this period. We feel this percentage to be 
actually lower than the true incidence since 
the total infant mortality for Hennepin 
County is increased by deaihs in the metro- 
politan hospitals of patients referred from 
all over the state. The age and sex distribu- 
tions of the group studied are given in Fig. 1. 
Males comprised 56 per cent of the total 
group; the average age was 2.8 months. Four 
of the group were Negroes. The infants came 
from all strata of society, including the homes 
of professional people and unemployed 
workers, and were distributed throughout 
the area with the majority of deaths occur- 
ring within the city limits of Minneapolis. 
In only a single instance had a similar type 
of death occurred in a family previously. The 
group included 3 sets of twins of which 1 
sibling of each died. A seasonal variation was 
noted with the highest number occurring 
during the spring months in both years and 
a second peak occurring in December, 1958. 

Study of this series was divided into 3 major 
inquiries: (1) an epidemiologic survey, (2) 
postmortem laboratory studies, and (3) a 
study of the anatomic pathologic condition. 


EPIDEMIOLOGIC STUDIES 


Following the original investigation by 
the coroner or his deputies, 76 of the cases 
were studied further by the Minneapolis 
Health Department under the direction of 
E. E. H. Public health nurses from the city 
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and rural county visited the homes to in- 
vestigate the infant environs and to question 
the parents when they had recovered from 
the initial shock of the death. Specific in- 
formation was obtained on the circumstances 
of the death, and detailed medical histories 
were elicited for the infants, the families, 
and other persons in the household. 

The majority of the infants came from 
families with 1 to 3 other children (64.5 per 
cent) and from homes that were good or 
modest but adequate (86.8 per cent). In 
only 8 cases could the sanitation in the home, 
including drinking water, sewage, and general 
cleanliness, be considered poor. Thus crowd- 
ing, poor housing, and/or lack of sanitation 
could not be considered important con- 
tributing factors in these deaths. 

Forty-six per cent of the infants had re- 
ceived routine medical examinations for 
health supervision from a few hours to 1 
month prior to death. Clinical findings were 
normal in 2 infants seen a few hours prior 
to death. Ten per cent of the infants on 
whom information about feeding was ob- 
tained had been breast fed. 

All of the deaths were not actually sudden 
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and unexpected. In 3 the family physician 
had been consulted by telephone, and 2 of 
the infants had been seen by a physician 
within 24 hours of death because of symp- 
toms of illness. In the remainder, the initial 
stories generally were similar. The infants 
had been placed in bed apparently normal 
and were found moribund (3 cases) or dead 
one to several hours later. Detailed histories, 
however, frequently revealed some abnor- 
mality to be present in infant, family, or 
both (see Table I). 

Symptoms of illness were found in 72.4 
per cent of the infants. Upper respiratory 
infection was most frequently noted, with 
40 (52.7 per cent) manifesting evidence of 
runny nose, cough or, “flu” in the infants, 
family, or both. Associated symptoms in 
some of the infants were fever, restlessness, 
and increased somnolence. 

Gastrointestinal symptoms were the second 
most common, with diarrhea, vomiting, or 
both being manifest in the deceased infant 
and/or family in 9 (11.9 per cent). Addi- 
tional symptoms in these infants were fever, 
loss of appetite, increased somnolence, and 


irritability. 


[ |™ 
_ - 





AGE IN MOFTHS AT DEATH 


Fig. 1. 
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Table I. Main symptoms of illness by type 
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Number 
Type Infant Family Both Totals Per cent 
Respiratory 17 7 16 +0 52.7 
Gastrointestinal 3 l 5 9 11.9 
Increased irritability 2 2 2.6 
Severely undernourished l 1 
Other 3 3 3.9 
None 21 27.6 
Totals 76 100.0 


Iwo infants, aged 5 days and 30 days, 
were found dead on the same morning fol- 
lowing a hot 93° F. summer night. Their 
only symptom was increased irritability. 

One of the interesting facts evolving from 
the study was the high incidence of prema- 
turity. Twelve of the 76 infants had been 
born before term (15.8 per cent), as com- 
pared to 6 per cent in the community. Othe 
perinatal abnormalities were breathing dif- 
ficulty and cyanosis in a 26-day-old, full- 
term infant who had been under close ob- 
servation since birth, cleft palate in a 3- 
month-old infant, absence of the left kidney 
in a 12-month-old infant, mental deficiency 
with convulsions in a 7%-month-old infant, 
and multiple abnormalities in a 3-month-old 
infant whose mother had German measles in 
the second month of pregnancy. 

Smothering was felt to be a factor in only 
$ cases. The head of a 14%-month-old infant 
was wedged between the rails of the crib 
with the face against the mattress. A 9'/- 
month-old infant had fallen between the 
crib and the partially unfastened side of the 
crib with his throat and face wedged against 
spring and mattress. Autopsies were not done 
on these 2 infants. In the third, a plastic 
bag was found on the face of a 7'%-month- 
old infant 

A check was made for vomiting and bowel 
movement near the time of death. Only 7 
instances of vomiting and 2 of a large evacu- 


ation were noted in the series. 
LABORATORY STUDIES 


Bacteriologic examinations were done on 


19 of the infants early in the series with 


cultures of the lungs and/or blood. In only 
2 were pneumococci isolated from the lungs 
and these infants showed definite broncho- 
pneumonia. In a third infant beta hemolytic 
streptococci were found in both lungs and 
blood. The majority of organisms isolated, 
however, were those which usually are not 
pathogens, such as Streptococcus viridans, 
Staphylococcus albus, paracolon bacillus, 
Aerobacter, Pseudomonas, and Escherichia 
coli. Their presence bore no recognizable re- 
lation to the anatomic pathologic condition. 
No organisms were found in lung cultures 
from 2 infants having prominent pneumonia, 
and a variety of organisms, including hemo- 
lytic Staphylococcus aureus, was obtained 
from many of the lungs showing no inflam- 
matory reaction. Bacteriologic studies un- 
doubtedly would have been helpful in some 
of the later cases, such as in the infants with 
Waterhouse-Friderichsen- syndrome and in 
the infant with acute enteritis. 

Viral studies on pulmonary tissue were 
even less rewarding. In 15 infants isolation 
of a virus from lung tissue was attempted by 
intraperitoneal and intracerebral inoculations 
into infant mice and adult mice. Embryo- 
nated eggs were inoculated as well as HeLa 
cells, monkey kidney, and amnion tissue cul- 
ture tubes. No virus was found. 

Fractionation of serum protein was per- 
formed on postmortem blood from 12 of the 
younger infants to determine if gamma glob- 
ulin was reduced significantly. Total pro- 
tein was determined by the biuret reaction 
and fractionation by paper electrophoresis. 
The results of this study are given in Table 
II. It will be noted that all cases fall within 
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| Gamma globulin 





(months) Sex (mg. %) Principal findings at autopsy 
VG F 1420 Waterhouse-Friderichsen syndrome 
2 F 876 Bronchopneumonia 
3 F 720 Bronchopneumonia 
3 M 730 Laryngotracheobronchitis 
3 M 564 Laryngotracheobronchitis 
2 M 455 Questionable pneumonia 
2 M 840 Questionable pneumonia 
1 M 780 Pulmonary congestion and edema 
1 M 360 Pulmonary congestion and edema 
2 M 730 Pulmonary congestion and edema 
3 M 480 Pulmonary congestion and edema 
3 F 490 Congenital heart disease, Mongolism 


the normal range obtained by this method 
and are independent of the anatomic patho- 
logic condition observed. 


ANATOMIC PATHOLOGY 


Seventy-eight autopsies were performed 
which included complete examination of all 
the viscera, the organs of the neck, and the 
brain. Sections were taken from all 5 lobes of 
the lungs in all cases. The sinuses, mastoids, 
middle ears, and spinal cords were examined 
in some cases, but this was not part of the 
routine. The time between death and autopsy 
varied from minutes to hours but was nevet 
more than 1 day. Sections from all organs 
were stained routinely with hematoxylin and 
eosin. Special stains were used when in- 
dicated. On the basis of the anatomic patho- 
logic findings, the series can be broken into 
3 groups. 

Group A. This group consisted of 34 pa- 
tients (44 per cent of the total series at 

in whom a gross or microscopic 
and 
The 
principal finding in each of this group is 
listed in Table ITI. 


It will be noted that the great majority of 


autopsy ) 
pathologic condition was prominent 


considered to be the cause of death. 


the group had respiratory infections. In de- 
termining the infants to be included in Group 
A, only those showing prominent and acute 
inflammatory reactions were considered. The 
presence of lymphocytes in any portion of 
the respiratory tract, no matter how promi- 
nent, was not considered of significance un- 





less accompanied by neutrophils. An example 
of the respiratory lesions felt to be significant 
is shown in Fig. 2. 

The age of the infants in this group varied 
from 1 to 12 months with an average of 4.0 
months. If only the infants with respiratory 
infection are considered, the average age was 
3.8 months. 

Group B. This group consisted of 22 in- 
fants (28 per cent of the series at autopsy) 
in whom the anatomic pathologic condition 
was considered equivocal for pneumonia. In 
all of these a questionable inflammation of 
the respiratory tract represented the only 
pathologic condition found. In 3 there was 
definite thickening of interalveolar septa but 
no acute inflammatory cells and relatively 
few lymphocytes either in the thickened 
septa or in the alveolar spaces. A representa- 
tive field is shown in Fig. 3. 

The remaining 19 infants in this group 
were those in whom the microscopic exami- 
nation of the lungs revealed not only con- 


Table II 


Cases 





Principal findings at autops) 
Bronchopneumonia 19 
Laryngotracheobronchitis 7 


Waterhouse-Friderichsen syndrome 3 
Streptococcal septicemia I 
Idiopathic myocarditis 1 
Acute enteritis 1 
Pyelonephritis l 
Congenital heart disease 1 














790 Coe and Hartman 


Fig. 2. A-58-1473, 7-month-old girl. No symptoms 
prior to death. Note severe acute inflammatory 
reaction in bronchi and surrounding lung tissue. 


(Low power x40, inset, 100; reduced approxi- 


mately '%4.) 


gestion of the interalveolar capillaries but 
also the presence of numerous neutrophils in 
these vessels (Fig. 4). This vascular con- 
centration of leukocytes was limited to the 
lungs in each case. Occasional polymor- 
phonuclear leukocytes had escaped into 
the alveoli in widely scattered spots. The 
histology was similar to that described by 
Orrahood*® for septal pneumonia but with 
neutrophils rather than lymphocytes being 
the prominent cells in the capillaries. The 
authors felt this pathologic finding to be 
suggestive of a very early inflammatory re- 
action with beginning margination of the 
neutrophils. 

The age of infants at death in Group B 
varied from 1 to 4 months with an average 
of 2.3 months. 

Group C. This group consisted of 22 in- 
fants (28 per cent of the autopsied series) 
in whom no anatomic pathologic condition 


was present in sufficient degree to be con- 


sidered the cause of death. In this entire 
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Fig. 3. A-58-2271, 1l-month-old girl. No antemor- 
tem symptomatology. Interalveolar septa are 
thickened and contain a few lymphocytes. Some 
alveoli are lined in part by a thin proteinaceous 
membrane. (Low power x40, inset, x100; reduced 
approximately ™%.) 


group the lungs showed varying degrees of 
congestion and edema but no evidence of 
acute inflammation (Fig. 5). In the bronchi 
and trachea of many infants clusters of 
lymphocytes were noted in the submucosa, 
but these were not considered significant. 

In 3 of the infants small areas of inflamma- 
tion were seen in the larynx, characterized by 
small areas of fibrinoid degeneration in the 
submucosa of the vocal cord lying beneath 
an intact epithelium and showing an infil- 
tration of a few neutrophils and Anitschkow 
cells about the area of degeneration (Fig. 6). 
These lesions were identical with those which 
have been described by Adelson* and Valdes- 
Dapena.* 

The age of the infants in this group varied 
from 1 to 5 months with an average of 1.5 
months. 

A common pulmonary finding was the 
presence of macrophages in the alveolar 
edema fluid. These were present in infants 
showing definite acute inflammation, ques- 
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Fig. 4. A-59-1880, 2-month-old girl. History of a 
“cold” for 2 days. Note cellular appearance of 
septal capillaries and the presence of numerous 
neutrophils within the capillaries. (Low power 
<100, inset, x380; reduced approximately %.) 


tionable pneumonia, and no inflammatory 
change. As far as can be determined, this 
mononuclear infiltrate is identical with that 
described by Gruenwald and Jacobi.® 

No consistent or prominent abnormality 
was found in the lymphoid tissue. Thymus 
glands showed variation in size, but the 
larger ones were distributed throughout all 
3 groups in equal proportion and the largest 
gland weighed only 35 grams. Visceral lymph 
nodes, particularly those in the mesentery, 
showed considerable variation in size, but 
again the infants having more prominent 
nodes were distributed throughout all groups 
in equal proportion. In 2 of the infants with 
moderate mesenteric adenitis, the germinal 
centers of the nodes showed tiny areas of 
necrobiosis. In the other enlarged glands the 
changes were simply those of hyperplasia. 

Five infants who had died violently during 
this period served as a control group. A 
homicidal shooting, a homicidal drowning, 
an accidental drowning, and 2 strangula- 
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Fig. 5. A-58-2643, 1-month-old boy. No symptoms 
prior to demise. The lung shows pulmonary con- 
gestion and edema with some alveolar spaces con- 
taining macrophages. (Low power x40, high, «100; 
reduced approximately 4.) 


tions had brought death to these infants at 
1 to 4 months of age. In 4 of these 5, the 
lungs showed pulmonary congestion and 
edema with mild lymphocytic and macro- 
phage infiltration of the alveoli. No evidence 
of other abnormality was found in the 
respiratory tract. 


DISCUSSION 


The material in this series is similar to 
that in other reported groups. In most series, 
80 per cent or more of the deaths have oc- 
curred in the first 6 months of life, with the 
median age varying from 2.5 to 3.5 months 
and with the peak incidence at the first or 
second month. In all series males have been 
predominant, the range being from 55 per 
cent as reported by Adelson‘ to 75 per cent 
as reported by Rabson.’ Some divergence is 
noted between the reported groups in rela- 
tion to racial incidence with Adelson,‘ 
Valdes-Dapena,* and Rabson’ reporting 
larger numbers of Negro infants than would 
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be expected from the proportion of Negro 
population in the areas from which their 
groups were drawn. Stowens" * found no dis- 
proportionate number of Negroes and none 
was evident in our own series. Investiga- 


tors’ ** making epidemiologic studies have 
obtained similar results to our own with 
frequent symptoms of upper respiratory in- 
fection noted either in the infants or in their 
families. The incidence of prematurity was 
elevated in some groups including our own 
and not in others.’ * * 

Despite the essential similarity of material 
there is wide divergence of opinion as to 
the cause of death in the majority of such 
infants due in part to the inability to find 
a definite etiologic agent. The findings of 


4, 8, 9, 10 


other investigators* * parallel our 


own in bacteriologic and virologic studies. 





Fig. 6. A-59-1687, 1-month-old boy. No symptoms 
prior to death. There is a small area of fibrinoid 
degeneration in the submucosa of the larynx under 
an intact epithelium. A small number of neu- 
trophils and Anitschkow cells are found at the 
Low power 40, high, «380; 
reduced approximately “% 


edge of the necrosis 
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In only a very few cases can a definite or- 
ganism be implicated. 

A commonly accepted mode of death early 
in the century was smothering. Although 
the concept retains a few adherents, such as 
Carr," it generally has been discarded on 
the basis of more complete autopsies, the 
observation of many of these babies at the 
time of death,**® and the experimental 
studies of Woolley.’* Similarly, the recogni- 
tion of the marked variation in the promi- 
nence of the lymphoid tissue which exists 
** has caused 
the concept of status thymicolymphaticus 
to be abandoned with the possible exception 
of the very rare case where an enlarged 
thymus had been thought to produce me- 
15, 16 


among infants and children” **: 


chanical obstruction to the airway. 

In recent years emphasis has been given to 
more careful postmortem examinations. As a 
result, a large number of anatomic lesions 
have been described to account for some of 
the unexpected deaths. Among these may be 


4, 9, 13 


listed congenital heart disease,’ * sub- 


endocardial fibroelastosis,‘* primary** ** 
and secondary myocarditis,** pyelonephritis,** 
encephalitis,» * septicemia,** primary virus 
pneumonitis,** cytomegalic inclusion disease,” 
adrenal hypoplasia, * ** bronchopneumonia, 
and __laryngotracheobronchitis.* *~** ** *°-?* 
Such definite causes account for 15 to 80 
per cent of the deaths in various reports. 

In all large groups there are a number of 
patients with none of tlie causes listed above 
but showing varying degrees of change in 
the respiratory tract. Frequently the patho- 
logic condition is minimal and the inter- 
pretation of these changes has varied among 
the observers. 

Gruenwald and Jacobi® in 1951 described 
a mononuclear pneumonia in 47 infants who 
died suddenly and unexpectedly. Their de- 
scription of this process consisted of a hemor- 
rhagic pulmonary edema with an infiltrate 
of lymphocytes and macrophages into the 
alveoli. It was felt to be a specific pathologic 
picture. Other investigators,®® however, have 
found similar pulmonary changes in infants 
dying after violence. In our own control 
group identical pulmonary histology was 
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noted in 4 of the 5 cases. Thus both the 
specificity and significance of such findings 
are open to question. 

A number of investigators have noted 
minors changes of inflammation in the upper 
respiratory tract or lungs which have been 
interpreted by some as indicative of an over- 
whelming respiratory infection’ * and _ by 
others as due to an allergic or hyperimmune 
reaction.’ Stowens,"* in contrast, disregards 
these minor changes as within normal limits 
for an infant. He advances the theory that, 
because of cerebral immaturity, the cortex 
does not inhibit the reticular center and a 
viscerovisceral reflex causes pulmonary edema 
and death. As supporting evidence he found 
in 700 such cases on file in the Armed Forces 
Institute of Pathology that one-half of the 
infants had vomited and one-fourth had 
massive bowel movements at the time of 
demise. Our own series lends no support to 
Stowens’ theory, with less than 11 per cent 
of our 84 infants having either large bowel 
movement or regurgitation near the time of 
death. 

The division of the respiratory pathologic 
conditions presented here seems, at present, 
unique, with no previous investigator segre- 
gating a group of questionable pneumonias 
characterized by neutrophilic congestion of 
the pulmonary capillaries. Whether the con- 
cept of these as early pneumonias is valid, 
it leads to the interesting observation that 
the anatomic pathologic findings in the lungs 
were related to the age of the infants at 
death. The group showing definite anatomic 
inflammatory lesions of the lung (Group A 
had an average age of 3.8 months, those with 
questionable early pneumonia (Group B) 
an average age of 2.3 months, and those 
showing only minor changes (Group C) 1.5 
months. We cannot find this correlation 
previously stated. The closest similar observa- 
tion is that of Stowens to the effect that 
death in infants over 6 months of age was 
usually due to a specific disease. 

While such an observation does not help 
in determining an etiologic agent or the 
exact mechanism of death, it does lend sup- 
port to the theory that death in most of these 
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infants is due to respiratory infections in 
which the age of the patient will determine 
in large measure the anatomic pathologic 
condition found at autopsy. It is felt that in 
many of the younger infants showing only 
pulmonary congestion and edema, we are 
dealing with a preinflammatory state in which 
death occurs before recognizable inflamma- 
tory lesions can develop. In this younger 
group there is known to be less ability to com- 
bat infections and an increased sensitivity to 
nervous stimuli. Although we did not find the 
low gamma globulin values reported by 
Spain,*® other experimental work*' has _ re- 
vealed decreased bacteriostatic activity of the 
plasma in infants 1 to 2 months of age. 
Furthermore, in our series, as in others, there 
was a definite seasonal occurrence of these 
deaths which corresponds to the incidence of 
upper respiratory infections in the general 
population. 

No criteria by which physicians could 
anticipate these sudden deaths were evident 
in the clinical histories or laboratory results 


obtained. 


SUMMARY 


1. Sudden unexpected death accounted 
for 10 per cent of the infant mortality in 
the metropolitan area of Minneapolis, Min- 
nesota, from Jan. 1, 1958, through June 30, 
1959. 

2. Eighty-five per cent of the deaths oc- 
curred before 6 months of age, with the 
average age 2.8 months and the peak in- 
cidence in the first month of life. 

3. Careful inquiry into the circumstances 
surrounding the deaths revealed no significant 
factors in regard to race, socioeconomic 
status, or heredity. There was an increased 
number of premature infants in the group 

16 per cent) and symptoms of upper 
respiratory infection in the infants or their 
families were noted in 53 per cent. 

4. Bacteriologic and virologic studies were 
of value in only a small percentage of the 
cases. 

5. Careful postmortem examinations re- 
vealed a definite cause of death in 44 per 
cent of the cases, questionable early pneu- 
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monia in 28 per cent, and no distinctive 
pathologic lesion in the remaining 28 per 
cent. 

6. On the basis of acute inflammatory 
changes in the respiratory tract, the series 
could be divided into 3 groups. Those with 
definite acute laryngotracheobronchitis or 


pneumonia had an average age of 3.8 months, 


those with questionable pneumonia an aver- 
age age of 2.3 months, and those with no 
acute inflammatory changes an average age 
of 1.5 months. 

7. On the basis of the age differential be- 
tween the three groups, it is felt that most of 
these infants died as a result of respiratory 
infections in which the age at the time of 
death determined in large measure the 


anatomic pathologic findings at autopsy. 
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Isolated palatal paralysis 


Richard W. Olmsted, M.D.,* Murray M. Halfond, Ph.D., and 
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PHILADELPHIA, PA. 


DeEFECTS of speech are common in chil- 
dren but the mechanisms of their production 
are frequently poorly understood. It is the 
purpose of this paper to present 3 cases in 
which defects of speech similar to those asso- 
ciated with clefts of the palate were caused 
by a paralysis of the palate. The paralysis was 
unassociated with other obvious neuromus- 
cular weakness and hence we have termed 
this condition “isolated palatal paralysis.” It 
is presumed that the defect is of congenital 
origin. 

All of the children are patients in the 
Cleft Palate Clinic of St. Christopher’s Hos- 
pital for Children. The diagnosis was made 
by direct observation of the palate during 
phonation and by roentgenographic tech- 
nique of cinefluorography which permits 
rapid motion picture exposures.* 

A review of the literature has revealed 
only 1 reported case of an isolated, congeni- 
tal paralysis of the palate, although other 
authors have made reference to the existence 
of this entity. In the case described by Moore 
and colleagues* the palatal paralysis was 
considered to be the result of a lesion in the 
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corticobulbar tract. In 1938 Vernieuwe* de- 
scribed isolated palatal paralysis resulting 
from a variety of etiologic agents and men- 
tioned, without description, a congenital 
palatal insufficiency. Froeschels and associ- 
ates* state that hypernasality of speech may 
occur from many causes, among which are 
“congenital or acquired shortness and/or 
immobility of the soft palate.” 


CLINICAL DESCRIPTION 


Initial signs of the palatal paralyses were 
manifested shortly after birth by regurgita- 
tion of milk through the nares during feeding. 
Despite the regurgitation, the infants gained 
well and otherwise appeared healthy. 

The second manifestation appeared when 
the children began to speak. Speech from 
the onset was hypernasal and unintelligible. 
The age at which words were first attempted 
appeared unrelated to the palatal defect. 

The significant physical findings at the 
time of our examinations were confined to 
the palates, 2 of which were of normal con- 
figuration and 1 of which was slightly fore- 
shortened. There was no change in the color 
or texture of the palates suggestive of sub- 
mucous clefts. The uvulae were in the mid- 
line and normal in appearance. Motion of 
the palate during phonation was completely 
absent in 1 case and minimal in 2. The 
minimal movements noted were symmetrical. 
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There was no excessive drooling or any dis- 
turbance of the gag reflexes. 

Numerous diagnoses had been offered for 
the disturbances of speech and feeding, but 
in no instance had a paralysis of the palate 
been suspected before the age of 6 years. In 
2 cases, the correct diagnosis was made by 


dentists. 
CASE REPORTS 


Case 1. M. P., an 11-year-old white girl, 
was born to a gravida i, para i, 18-year-old, 
Rh-negative female after an uneventful 
pregnancy. Delivery was spontaneous. The 
neonatal period was complicated by mild 
diarrhea. Shortly after birth it was noted 
that the infant regurgitated milk feedings 
through the nares. 

Development was apparently normal. She 
sat alone at 6 months, walked at about 13 
months, and began to say words at 18 
months. From the onset her speech was hy- 
pernasal and quite unintelligible. The par- 
ents had always felt that this child was a 
littke more awkward than her younger sib- 
ling, but this had become less noticeable as 
she grew older. 

The regurgitation of food through the 
nares continued but in diminishing severity 
until the child was approximately 6 years old. 
Several physicians were consulted but no 
cause for the speech disturbance or for the re- 
gurgitation was established. She had _ re- 
ceived speech therapy for several years with- 
out noticeable improvement in her speech. 
At 7 years of age she was seen by a dentist 
who noted that the palate did not move nor- 
mally and referred her to our Cleft Palate 
Clinic. 

On physical examination she was shy, 
anxious, and constantly twirled or bit on a 
handkerchief. The palate was of normal con- 
figuration but no motion was noted on 
phonation. Neurological examination re- 
vealed no evidence of paralysis of any other 
muscles. 

This child was obviously tense, anxious, 
and withdrawn. The mother felt that she 
had overprotected her in the early years 
because of the difficulties in feeding and 
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speech but later expected her to conform to 
rather strict standards of behavior. Psycho- 
logical testing revealed her to be of about 
average intelligence. The projective tests 
showed that she was denying hostile feelings 
directed toward the mother by passive re- 
sistance and displacement of this resentment 
to others. 

A prosthesis was constructed to hold the 
palate in an elevated position, but the child 
would not tolerate the appliance. The na- 
ture of the child’s physical and emotional 
problems was discussed with the parents and 
with continued counseling their attitudes 
toward her seemed to change. Despite the 
refusal to wear the prosthesis, the child’s 
speech has improved somewhat and her 
emotional problems seem to have become 
less severe. 

Case 2. S. G., an 11-year-old white girl, 
was born prematurely to a 39-year-old, 
gravida v, para v, Rh-positive mother fol- 
lowing an uncomplicated vaginal delivery. 
Birth weight was 5 pounds. The pregnancy 
was complicated by several episodes of “colds 
and grippe” and the mother was “very, very 
sick” during the entire pregnancy. Shortly 
after birth the patient regurgitated milk 
through the nares but progressed well in 


, 


other respects. 

She sat alone at 8 months, walked at 16 
months, and began to say words at about 
20 months. In all of these performances she 
was slower than her siblings. From the onset 
speech was indistinct. 

She was seen by several physicians be- 
cause of difficulties in feeding and speech. 
At 3 years of age a tonsillectomy and an 
adenoidectomy were performed without 
change in her speech. At 9 years of age a 
dentist observed that the palate was “too 
long” and referred her to our Cleft Palate 
Clinic for evaluation. 

The patient was the youngest of 5 children. 
There were no speech or neuromuscular 
disorders in any of the family members or 
relatives. 

Physical examination was within normal 
limits except for the palate which was of 
normal configuration but which was observed 
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to have minimal to no motion on phonation. 
The speech was hypernasal and associated 
with nasal grimacing. 

Psychological testing revealed an I.Q. 
range of 75 to 85. On projective testing it 
appeared that this child had problems cen- 
tered around unsatisfied emotional needs, 
poor relations with the mother, feelings of 
insecurity, and rejection. The mother-child 
relationship seemed to lack the warmth and 
affection the child needed and desired. She 
was unable to express her anger with the 
mother for fear of rejection. 

The patient’s mother admitted that she 
had always considered her as the “ugly duck- 
ling.” The child’s development and academic 
performance were considerably slower than 
those of her siblings. She was an obvious 
source of irritation to the mother because of 
her speech difficulties and her constant desire 
to be the center of attention in the family 


; 


group. 

A prosthesis was constructed to elevate the 
palate, and speech therapy was carried out 
which resulted in considerable improvement. 
The nature of her emotional problems was 
discussed with the parents, but the period of 
observation has been too short to determine 
whether any beneficial changes have occurred. 

Case 3. D. B., a 13-year-old white male, 
was born to a gravida ii, para i, 28-year-old 
female following an uncomplicated vaginal 
delivery and an uneventful pregnancy. The 
neonatal period was complicated only by 
regurgitation of feedings through the nares. 

The patient sat alone at 6 months and 
walked at 15 months. He did not begin to 
say words until approximately 3 years of 
age, and speech was unintelligible from the 
onset. 

Several physicians were consulted con- 
cerning the regurgitation and speech dif- 
ficulties, but it was not until he was 6 years 
of age that a school physician observed that 
the palate did not move during phonation. 

The parents had always felt that the pa- 
tient had poor motor coordination; when 
he was 8 years old a neurologist was con- 
sulted who detected no obvious neuromus- 
cular abnormalities. The patient underwent 
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speech therapy for several years without im- 
provement of his speech and was eventually 
referred to our Cleft Palate Clinic. 

On physical examination he was some- 
what awkward in his gross movements, but 
no specific neurological defects were noted. 
During phonation the palate moved mini- 
mally and appeared somewhat foreshortened. 
The speech was markedly hypernasal and 
barely intelligible. 

Psychological testing revealed considerable 
range in intellectual capacities from mentally 
deficient to low average levels. He had been 
receiving psychiatric therapy for several 
years for emotional problems of a complex 
nature. 

It was decided that continued speech 
therapy alone would not benefit his speech 
and that further psychiatric therapy without 
some effort to improve the speech would be 
of no avail. Therefore the decision was made 
to correct surgically the velopharyngeal in- 
sufficiency by suturing the palate to the 
posterior pharyngeal wall (the velopharyngeal 
flap operation). Postoperatively there was 
lessening of hypernasality and increased in- 
telligibility of speech. The child’s outlook 
improved; he requested that speech therapy 
be resumed. The relationship between the 
mother and child seemed to improve, although 
further observation will be needed to deter- 
mine whether this improvement persists. 


PATHOLOGY 


The physiologic defect in “isolated palatal 
paralysis” is the failure of closure of the 
velopharyngeal space during phonation and 
deglutition. 

During normal phonation velopharyngeal 
closure is effected by backward and upward 
movement of the palate, by constriction of 
the lateral pharyngeal walls, and, to a lesser 
extent, by forward motion of the posterior 
wall. The adenoids by virtue of their mass 
and location aid in making this closure. 
Palatal movement results from contraction 
of the levator palati, uvulae, palatoglossus, 
and palatopharyngeus muscles while the 
tensor palati keep the soft palate tense. The 
tensor palati are innervated by the mandibu- 
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lar nerve through the otic ganglion. All other 
palatal muscles are supplied by the pharyn- 
geal plexus, formed by fibers of the glosso- 
pharyngeal and vagus nerves. 

When viewed roentgenographically, the 
soft palate “knuckles” as it is pulled upward 
and backward by the contraction of the 
levators. The point of contact with the pos- 
terior pharyngeal wall is at about the mid- 
point of the dorsal surface of the soft palate. 
In deglutition the tongue participates in the 
velopharyngeal closure by pushing the palate 
upward and backward. This accessory action 
of the tongue explains the fact that regurgi- 
tation of feedings tends to lessen with age 
even though the speech defect persists. 

Inadequate velopharyngeal closure in 
these cases resulted from limited or no move- 
ment of the soft palate. Although the soft 
palate seemed shorter than normal in 1 case, 
it appeared to be of normal length by cine- 
fluorographic observation. Because of the 
lack of histologic and electromyographic 
studies, it is not known whether the patho- 
logic involvement is primarily of the nervous 
innervation or of the muscles which control 
palatal movement. The slight palatal move- 
ment noted in 2 patients suggests that the 
involvement is not on an “all or none” basis. 

Inadequate closure of the velopharyngeal 
space may also be produced by clefts of the 
palate, foreshortening (without paralysis), 
abnormal insertions of the palatal muscles, 
and occasionally by surgical removal of the 
adenoids. Palatal paralysis may result from 
damage to the peripheral nerves, from 
trauma, from infection as in poliomyelitis 
and diphtheria, or from involvement of the 
central nuclei by intracranial lesions. In the 
syndrome of nuclear agenesis described by 
Mobius, palatal paralysis, if present, is 
associated with paralysis of the facial mus- 
cles. The absence of signs of other neuro- 
muscular weakness in “isolated palatal paral- 
ysis” makes the differential diagnosis from 


the above conditions less difficult. 
ETIOLOGY 


Not only is the site of the pathologic in- 


volvement unknown but there is no evidence 
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at present to suggest the cause. Indeed, a 
single etiologic factor may not be operative 
in all cases. The disorder is apparently con- 
genital as evidenced by the regurgitation 
through the nares early in the neonatal 
period. 

The numbers of cases are too few to per- 
mit a significant analysis of the history of 
pregnancy and delivery. In one instance 
pregnancy was complicated by several epi- 
sodes of “colds and grippe,” but there were 
no apparent complications in the remaining 
cases. The delivery was described as uncom- 
plicated in all cases. 

The absence of other neuromuscular in- 
volvement makes it unlikely that the palatal 
paralysis is but one manifestation of a more 
widespread process. In 2 children there was 
a history of poor motor coordination early 
in life, but at the time of our examinations 
there was no residual evidence of this. Two 
of the children were of low average intelli- 
gence as demonstrated by psychological test- 


ing. 


CINEFLUOROGRAPHIC 
OBSERVATIONS 


Estimation of the degree of palatal move- 
ment, particularly in children, by direct ob- 
servation is difficult. The technique of cine- 
fluorography which utilizes rapid, motion 
picture roentgen exposures makes possible 
detailed study of palatal motion during 
phonation and deglutition. The clinical im- 
pression of palatal paralysis can thus be 
confirmed accurately. 

Analysis of our cases revealed gradations 
in the degrees of movement observed from 
no motion to partial motion. In no case was 
the range of movement adequate to effect a 
contact of the palate with the pharyngeal 
wall. 

In Case 1 there was complete absence of 
active palatal movement during phonation. 
The palate moved passively in certain 
sounds when pushed upward by the tongue. 
Regurgitation of a swallowed barium mix- 
ture was prevented by the tongue which 
pushed the palate upward and backward to 
seal off the velopharyngeal space. 
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In Case 2 there was a slight amount of 
“knuckling” indicative of some contraction 
of the levator muscles, but the velopharyn- 
geal space was not closed. There was regur- 
gitation of the swallowed barium mixture 
through the velopharyngeal space. With a 
prosthesis in place slightly more movement 
was noted, which suggests that some tension 
had been taken off the levator muscles by 
the appliance which held the palate elevated. 

Case 3 exhibited the greatest amount of 
movement of the palate which, nevertheless, 
was inadequate to effect a junction with the 
posterior wall. The observations were made 
postoperatively, at which time the lateral 
and peripheral portions of the palate had 
been sutured to the pharyngeal wall. There 
was no regurgitation of the barium during 
swallowing. 


TREATMENT 


The basic aim of treatment is to effect a 
more adequate closure of the velopharyngeal 
space. In 1 case this was accomplished sur- 
gically by suturing of the soft palate to the 
posterior pharyngeal wall by the pharyngeal 
flap procedure. In 2 cases speech aid pros- 
theses were constructed to elevate the de- 
pendent soft palate thereby narrowing the 
velopharyngeal space. This procedure seemed 
to improve the speech of 1 child, but the 
other would not tolerate the appliance. 

All of the patients have received speech 
therapy, but we do not believe that the 
velopharyngeal insufficiency can be overcome 
by speech training per se. 

Improvement in the quality of speech has 
been observed in all of the patients, but 
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experience is too limited to predict which 
form of treatment will be preferable in a 
particular case. 

In each of the cases, emotional problems 
of varying degrees of severity were present, 
and it is likely that the disturbed parent- 
child relationships were caused, or were 
intensified, by the concerns associated with 
the early feeding disturbances and with the 
speech disorders. It is reasonable to consider 
that these problems might have been lessened 
by earlier recognition and treatment of the 
physical defects. 


SUMMARY 


1. Three cases of paralysis of the palate 
unassociated with other neuromuscular in- 
volvement are presented, and the mechanism 
of production of the associated speech defect 
is discussed. 

2. The importance of early recognition 
of this condition in prevention of the 
secondary emotional disturbances is stressed. 
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Paralysis of the left diaphragm, left vocal cord, 


and aneurysm of the ductus arteriosus 
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PARALYSIS of the diaphragm in the 
newborn infant is uncommon. The _ usual 
cause is birth injury. Although occurring 
alone, paralysis of the diaphragm is more 
commonly associated with brachial palsy. 
Schifrin’ has reported a case of diaphrag- 
matic paralysis, brachial palsy, and paralysis 
of the vocal cord in a 6-week-old infant due 
to birth injury. He considered this the first 
reported case of this association. 

Malposition of the fetus in utero with ex- 
treme lateral flexion of the neck has been 
considered as a cause of phrenic nerve dam- 
age by Rupilius* and of recurrent laryngeal 
and superior laryngeal nerve damage by 
Chapple.* 

The following is a case report of an infant 
who had paralysis of the left diaphragm and 
left vocal cord and at autopsy was found to 
have an aneurysm of the ductus arteriosus. 
To our knowledge this combination of ab- 
normalities in a newborn infant has not been 
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reported previously. The development of an 
aneurysm of the ductus in the newborn may 
be an additional cause of paralysis of the 
diaphragm and vocal cord. 


CASE REPORT 


P. W., a 7-week-old boy, was admitted to 
The Children’s Hospital of Winnipeg on Feb. 
28, 1959. The complaints were difficult res- 
pirations, a weak cry, vomiting, and failure 
to thrive since he was 2 weeks of age. Birth 
had been by a cephalic presentation and was 
apparently uneventful. Nothing untoward 
had been noticed during the baby’s stay in 
the newborn nursery. 

Upon examination the infant appeared 
severely malnourished and had a gray color. 
The cry was weak and there was stridor on 
inspiration and expiration. The breathing was 
labored and gasping. There was a definite 
inspiratory tug with moderate indrawing of 
the chest. Entry of air on both sides was pres- 
ent but diminished. Repeated examinations 
did not reveal a cardiac murmur. 

X-ray examination of the chest showed in- 
filtrations of the right middle and lower lobes 
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consistent with pneumonia. The cardiovas- 
cular silhouette was not abnormal. Fluoro- 
scopic examination showed marked para- 
doxical movement of the left diaphragm 
which indicated complete paralysis. Laryn- 
goscopy showed absence of movement of the 
left vocal cord. 

The infant was placed in a humidified en- 
vironment with oxygen, and antibiotics were 
administered. After several days, the respira- 
tions seemed less labored than previously. 
Feedings were taken fairly well and vomit- 
ing did not occur. Twelve days after admis- 
sion (March 12, 1959) fluoroscopic examina- 
tion showed some return of movement of the 
left diaphragm. On March 15, 1959, 2 weeks 
after admission, the infant’s condition began 
to deteriorate and on March 18 he suddenly 
stopped breathing following a feeding. Suc- 
tioning of the trachea produced a fairly large 
quantity of curds and mucus. Cardiac arrest 
occurred. The chest was opened and cardiac 
massage instituted. The heart began to beat 
and artificial respiration was maintained con- 
tinuously. A tracheotomy was done and res- 
piration was continued by machine (Bird 
residual breather). Treatment also included 
means of lowering the body temperature and 
intravenous fluids. The infant remained com- 
atose, spontaneous respiration did not return, 
and despite all resuscitative measures death 
finally occurred on March 23, 1959. 


PERTINENT FINDINGS AT 
AUTOPSY 


The region of the ductus arteriosus was the 
site of a dark reddish-pink swelling. This 
swelling was oval in shape and measured 1.2 
cm. in length by 0.9 cm. at its greatest diam- 
eter. The total length of the ductus was 1.5 
cm. Both the aortic and pulmonary ends 
were completely closed and were represented 
by small dimples. The ductus was located in 
its normal anatomic position. The dilation of 
the ductus felt quite soft on palpation, and 
on incision, a brownish-red, friable blood 
clot was found completely filling the space. 
The wall of the enlarged ductus measured 
slightly less than 0.1 cm. in thickness. The 
thoracic portion of the vagus nerve was dis- 
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sected and at the origin of the left recurrent 
laryngeal nerve it was seen to be very closely 
applied to the ductus, although it apparently 
was not stretched to any great degree. The 
relationship of the left phrenic nerve to the 
unusual ductus was disturbed in the dissec- 
tion, but previous observation at operations 
for surgical closure of the patent ductus and 
subsequent dissections at autopsy disclosed 
that the phrenic nerve lay in very close rela- 
tion to the region of the ductus (Fig. 1). 
There was no other cardiovascular abnor- 
mality. The lungs did not exhibit any gross 
evidence of pneumonia. The left leaf of the 
diaphragm had well-developed muscle fibers. 

On microscopic examination the ductus 
contained a blood clot with minimal organi- 
zation. Calcium was present in many areas 
throughout the periphery of the clot. In some 


areas a similar calciferous material was seen 





Fig. 1. Photograph of autopsy specimen showing 
the left recurrent laryngeal nerve (A) coursing 
around and below the aneurysm of the ductus ar- 
teriosus. The left phrenic nerve (B) has been dis- 
placed lateral to the aneurysm in this photograph. 
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in the intima. There was focal intimal pro- 
liferation but generally the intima seemed 
thinned and compressed by the blood clot. 
Only at the aortic end of the ductus was 
there any cellular infiltration of the wall. 
This infiltration was associated with slight 
deposition of calcium along with pigment 


and hemorrhage. 


DISCUSSION 


In a review of 60 cases of spontaneous 
aneurysm of the ductus arteriosus by Cruick- 
shank and Marquis‘ there were 51 cases in 
infants and 9 cases in adults. They reported 
a tenth case in an adult. Most of the aneu- 
rysms in infants were found accidentally at 
autopsy. Death, however, was due to rupture 
in 5 cases and to embolism in 3. Clinical 
signs and symptoms prior to death in the re- 
ported cases were not sufficient to direct at- 
tention ;:to the aneurysm, but in | hoarseness 
had been noted. 

The production of an aneurysm of the 
ductus arteriosus is related to changes in the 
wall of the ductus subsequent to its func- 
tional closure. The pulmonary end closes first 
and the pressure of blood from the aorta may 
stretch an already deteriorating wall to form 
the aneurysm. Intramural hemorrhage, 
trauma, and infection have also been ad- 
vanced as causes of aneurysm of the ductus. 

We have inferred that the presence of an 
aneurysm of the ductus in this case was the 
cause of paralysis of the diaphragm and left 
vocal cord since both the left recurrent laryn- 
geal and the left phrenic nerves were applied 
closely to the aneurysm. There was no evi- 
dence of birth injury. The presentation was 
cephalic and there was no brachial palsy. 
The clinical features in this case did not re- 
semble completely those in the infants de- 
scribed by Chapple* with a duosyndrome of 


the laryngeal nerve. In these cases damage to 
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the recurrent and superior laryngeal nerves 
was considered due to extreme lateral flex- 
ion of the neck in utero with compression of 
the nerves between the cricoid and thyroid 
cartilages and the hyoid bone. Chapple states 
that these infants hold their heads turned 
away from the midline. One side of the face 
is weak or paralyzed from pressure by the 
uterine wall. The contralateral vocal cord is 
paralyzed producing dyspnea, inspiratory 
tug, and stridor. Damage to the superior 
laryngeal nerve results in difficult swallowing 
and regurgitation. Lateral flexion of the neck 
may also result in damage to the phrenic 
nerve or its roots. In our case there was no 
facial paralysis and the position of the head 
after birth did not suggest any abnormal in- 
trauterine lateral flexion as suggested by 
Chapple as a prominent feature of his cases. 


SUMMARY 


A case has been presented of a 7-week-old 
infant who had paralysis of the left vocal 
cord and left diaphragm and who, at autopsy, 
had an aneurysm of the ductus arteriosus. 
The clinical picture obviously did not fit into 
the pattern of birth injury or intrauterine 
malposition, and it is suggested that the cause 
of the paralysis of the left vocal cord and left 
diaphragm was the aneurysm. 
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The pattern of early growth 


D. S. McLaren, M.D., Ph.D., D.T.M.&H. 


MWANZA, TANGANYIKA 


IN RECENT years data have been pub- 
lished from many parts of the world, espe- 
cially Africa, southeast Asia, the West In- 
dies, and Central America, demonstrating 
that, by European and North American 
standards, growth is satisfactory only until 
about the age of 6 months.’ It long has been 
held that an infant fed nothing but breast 
milk during the first 6 months of life grows 
and develops satisfactorily. Foman and 
May,” who recently have carried out a con- 
trolled study of infant feeding, found no 
evidence to the contrary. After this time, 
however, there is generally a definite slow- 
down in the gain in weight, as judged by the 
same standards, and this is attributed usu- 
ally to difficulties which arise over mixed 
feeding and weaning and over intercurrent 
infections. 

This problem has been studied particu- 
larly thoroughly by Welbourn® in the Ba- 
ganda and other tribes living in the vicinity 
of Kampala, the chief town of Uganda. 
Much of our knowledge of kwashiorkor has 
been contributed by workers of the Kampala 
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Sukumaland, Tanganyika 


school,* and, in an area where the florid con- 
dition is so common, it is not surprising that 
Welbourn found that, in her experience in 
Child Welfare Clinics, about 50 per cent 
of all Baganda children of the toddler age 
have signs of prekwashiorkor. The staple 
food of the Baganda is steamed plantains 
(matoke), and mixed feeding normally is 
started at about 6 months of age by giving 
the child a lump of this or of sweet potato 
(lumonde) to chew, together with sips of 
tea. It is customary only after weaning to 
give any vegetable relish with the matoke, 
and the older children also get corn cobs 
and fruit when in season. Superimposed 
upon this background of retarded growth 
after the first 6 months, Welbourn has shown 
that infections such as gastrointestinal up- 
sets, malaria, and especially respiratory in- 
fections, which are followed by a prolonged 
period of anorexia, often result in actual loss 
of weight, and sometimes lead eventually to 
overt kwashiorkor. 

Mwanza is situated across Lake Victoria 
to the south of Kampala and is the provin- 
cial headquarters and chief town of Sukuma- 
land in Tanganyika (Fig. 1). The most 
numerous inhabitants of this part are the 
Wasukuma (Fig. 2) and other related Bantu 








804 McLaren 





UGANDA 





¥ 
] 
; KENYA 


TANGANYIKA 


e LAKE VICTORIA 


Fig. 1. Map showing location of Mwanza in 
Tanganyika 





Fig. 2. Typical Sukuma mother and young child. 
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peoples. It was thought that a study of the 
growth, feeding habits, and diseases of babies 
attending Child Welfare Clinics in and near 
Mwanza might afford an interesting com- 
parison with the results from Kampala. Fac- 
tors which might affect early growth, such 
as economic status, housing conditions, size 
of family, parental care; climate, and diseases 
of early childhood, are similar in the two 
areas. However, the common dietaries are 
quite different. Maize is the main staple in 
Mwanza, and maize gruel (uji) and, a little 
later, maize porridge (ugali) are the usual 
foods the baby receives as supplements. Tea 
is often given and a piece of boiled cassava 
(muhogo) placed in the hand of the child 
to chew. As in Kampala, only later are fruits 
and vegetables usually available to the child. 


SOURCES AND NATURE OF DATA 


The clinics. The Child Welfare Clinic, 
attached to the Government Hospital, 
Mwanza, has been in existence since 1950. 
It is supervised by a European Health Visi- 
tor, who is assisted by two trained African 
Health Nurses, one village midwife, and one 
ayah (African nursemaid). Child Welfare 
Clinics are held every Monday and Wednes- 
day, and attendance averages about 120 each 
day. The mothers are encouraged to bring 
their children weekly during the first 3 
months and, thereafter, once every 2 or 3 
weeks. From the age of 15 months, they at- 
tend the Toddlers’ Clinic held once a month. 
Most of the women attending the clinics live 
in the township of Mwanza or in its imme- 
diate vicinity. 

All weighing is carried out by the ayah, 
who has been at the clinic since its incep- 
tion. Babies up to 30 pounds are weighed 
on baby scales, and adult scales are used 
for toddlers. These scales are examined each 
year by a Weights and Measures official. 
Height is not recorded. 

The Child Welfare Clinic, Misungwi, is 
now part of the Government Health Centre 
opened in 1958 in a village 30 miles south 
of Mwanza. The clinic, started in 1954, was 
held previously in the nearby village of 
Igokero. It is held twice a week and super- 
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Table I. Details of the records used 


No. of records 


Babies born between these 
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Situation — 

of clinic Male Female dates Remarks 
Mwanza 87 99 March, 1953 to Jan., 1956 Mostly in 1955 

Mwanza 49 50 Dec., 1956 to Dec., 1957 

Misungwi 48 52 Aug., 1954 to Nov., 1957 Mostly in 1956 to 1957 





vised by an African Health Nurse. The 
Health Visitor from Mwanza comes once a 
month. It is organized similarly to the clinic 
in Mwanza but is supervised less closely. 
The data. For the present investigation, 
only those records of children who had at- 
tended the clinic fairly regularly for at least 
1 year were selected. Twins were not in- 
cluded, but there was no exclusion of those 
under a certain birth weight, thus making 
possible a comparison of these data with 
those of Welbourn. At the first visit, name, 
age, sex, tribe, and date of and weight at 
birth, if known, are recorded. As the first 
visit usually occurs when the baby is only 
a few weeks old, there is no difficulty in 
ascertaining the date of birth, even of those 
born at home. At each attendance, the baby 
is weighed unclothed, and notes as to feed- 
ing and to any illness are made by the 


eight 


lbs. 








Health Visitor or the Health Nurse. Birth 
weights were not used; in some cases, the 
baby had been born at home, and the birth 
weight was not known. If born in the hos- 
pital, the conditions under which the infant 
had been weighed in the ward differed from 
those in the clinic. Information on the feed- 
ing of the child was abstracted from each 
card selected for the study. Two items only 
were regarded as being of value: the time 
mixed feeding was started and the time 
breast feeding was ended. 

Records of individual children were stud- 
ied for the effect of feeding problems and 
intercurrent infections on growth. Details of 
the records used are given in Table I. 

Tables were first constructed for each 
child of the weight and the age, in days, at 
each attendance. Weight-age curves were 
then drawn. These curves were used to find 


age 
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Fig. 3. Mean growth of male Sukuma infants. Dotted lines are percentiles 


for American boys. 
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Fig. 4. Mean growth of female Sukuma infants. Dotted lines are percentiles 


for American girls 


the probable weights at regular intervals of 
1 month during the first year and of 3 
months thereafter. The means of the values 
obtained in this way were used to construct 
Figs. 3 and 4. 

RESULTS 

Growth. The weight-age curves in Figs. 3 
and 4 represent the mean values for boys 
and girls during the two periods at Mwanza 
and the single period at Misungwi under 
study. These figures, for ease of comparison, 
have been drawn in the same way as those 
of Welbourn’; the percentile divisions of the 
standard figures taken from Stuart and 
Stevenson® in the fifth edition of the 
Mitchell-Nelson Textbook of Pediatrics have 
also been used. 

Attendance at the clinic tended to fall 
off after about 1 year of age, and the num- 
bers in each group after that time became 
rather small, as was the case at Kampala. 
The close similarity, for both sexes, of the 
curves for Mwanza and Kampala babies is 
striking. The curves tend to be smoother in 
the present data, and this is presumably be- 
cause of the larger numbers used. 

The curves for the two periods in Mwanza 
are practically identical. There is no reason 


to suppose that there would be any differ- 
ence between these two periods, during both 
of which the clinic has been functioning and 
local conditions have not changed apprecia- 
bly. They afford, however, a useful check 
on the comparability of this kind of data. 

The growth of boys and girls at Misungwi 
fell well below that of those at Mwanza in 
both periods. An analysis of covariance 
(Table II) shows that the difference in 
weight at 1 year between the two groups 
attending the clinics at the same time (i.e., 
Mwanza, second group, and Misungwi) is 
significant beyond the 1 per cent level for 
both sexes (F 12.95 for boys and F = 
9.07 for girls). In the case of boys, however, 
the weights at 1 month of age were signifi- 
cantly higher for Mwanza infants, and this 
might have accounted for the differences at 
1 year. On the other hand, there was no 
significant difference at 1 month for the 
girls. Thus, while the difference between the 
two groups is clear, the influence of birth 
weight is not. 

Drillien’ in Edinburgh has found that in 
the first 2 years of life, mean weights are 
closely related to mean birth weight and 
that boys show a greater weight increment 
than girls. 
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Table II. Analysis of variance between weights of infants in Mwanza and Misungwi 


in 1956 and 1957 





| Sums of | Degrees of Estimate of Variance 
Sources of variance squares freedom variance ratio Remarks 
Males 
Weight at 1 month 
Within groups 98.36 93 1.06 " — 
7 . 19.2¢€ Significant 
Between groups 20.42 1 20.42 ‘ — 
Weight at 1 year 
Within ‘groups 373.41 81 +.61 2 —_? 
. - Pete niye 12.95 Significant 
Between groups 59.70 1 59.70 bases 
Females 
Weight at 1 month 
Within groups 137.64 88 l 56 9.59 Net stenificant 
Between groups 4.05 1 #.05 
Weight at 1 year 
Within groups 520.66 92 5.66 - Bi oe 
§ Py 9.0 Significant 
Between groups 51.34 1 91.34 4 sae 





Table III. Mean weights and weight increments for different weight groups at | 


month of male and female singletons 


Weight at 


Weight 





Age I month Weight increment 
(months) (ounces) (ounces) (ounces) Number 
Males 
6 Under 112 216.9 122.3 16 
112 to 127% 242.4 124.4 26 
128 to 143% 255.9 120.0 59 
144 and over 277.1 120.2 78 
11 Under 112 273.9 179.3 16 
112 to 127% 285.2 168.2 23 
128 to 143% 294.5 158.6 58 
144 and over 314.4 157.5 74 
Females 
6 Under 112 212.7 118.4 27 
112 to 127% 232.7 112.5 41 
128 to 143% 245.2 110.1 74 
144 and over 263.3 108.2 43 
11 Under 112 263.6 169.3 26 
112 to 127% 271.6 151.4 39 
128 to 143% 284.3 149.2 70 
306.1 151.0 42 


144 and over 


In Table III all the present data have 
been pooled, and a comparison made of 
weights and weight increments of boys and 
girls divided into 4 groups on the basis of 
weight at the age of 1 month. The numbers 
were insufficient to go beyond a second 
period of 5 months at 11 months of age; up 
to this point, the same trends are evident, 


revealing no differences in the basic growth 
pattern in these widely differing environ- 
ments. 

Feeding practices. These were obtained 
from the records at the Mwanza clinic dur- 
ing the first period and are given in Table 


IV. 


The most commonly used foods for the 
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Table IV. Data on certain feeding practices in Mwanza 
















Nature of information No. of records Mean Extremes 
Onset of mixed feeding 173 5% months 3 and 10 months 
Weaning (cessation of 

breast feeding) 68 15% months 8 and 24 months 


commencement of mixed feeding were maize 
gruel and tea, often in conjunction with 
orange juice and cod liver oil from the 
clinic. There is good reason to believe that 
in Mwanza, if not in Misungwi, the dietary 
instruction given to the mothers (Table V) 
is followed, at least in principle, by many. 

Individual records. An answer was sought 
to 2 questions by a consideration of individ- 
ual records. The first was the role which 
various infections may play in temporarily 
or permanently retarding growth. Fig. 5 
illustrates how the growth of a child who 
receives a good diet is less affected than that 
of one who is poorly fed. Sudden loss of 
weight is rapidly regained when feeding is 
satisfactory, and there is no interference 
with the rate of growth (Case No. 47). A 
series of illnesses, such as malaria, bronchitis, 





Table V 
Age 
(months) Diet 
1 Orange juice and cod liver oil 


t to 5 Morning feed of uji with a little sugar 
and milk added 
Midday soup made of gravy from 
meat, beans, or boiled fish 
6 Vegetables introduced into midday 
meal (usually amaranths and to- 
matoes and occasionally cabbage or 
carrots ) 


7 Evening meal of uji, beans cooked 
with peanut oil, or a boiled egg 
9 Fish added to midday meal; rice 


added at midday or evening 

Fruit—pawpaw, bananas, oranges, 
mangoes, in season 

Given nonfat dry milk from clinic if 
growth appears unsatisfactory (in- 
troduced only in April, 1958, so 
does not appear in present study) 

12 to 14 Weaning advocated 
15 Introduction of meat 








and gastrointestinal upsets, together with a 
period of separation from the mother, due 
to her contracting pulmonary tuberculosis, 
resulted in the complete cessation of gain 
in weight in one (Case No. 57) for about 
250 days. When conditions improved, weight 
was put on at the former rate. Sickle cell 
anemia was responsible for the very poor 
growth and ultimate death at the age of 2 
years and | month of another (Case No. 
116). Finally, one (Case No. 171) showed 
how continual illness may have almost no 
effect on growth when the diet is very good. 

The second question was: What kind of 
records do children show who have the high- 
est weights at the end of 12 months? A 
weight of 24 pounds and over was arbi- 
trarily chosen, and 8 Mwanza babies, but 
no Misungwi infants, qualified. Table VI 
gives details of these, and Figs. 6 and 7 
show their growth graphically. 

All of these babies were heavier than the 
average by the age of 1 month, but they did 
not have high birth weights necessarily. In 
one instance (Case No. 97), it was well be- 
low the average at 5 pounds, 151% ounces.® 
When the growth curves of these heavy 
babies are compared with the American 
standards, it is evident that it is possible for 
African babies, under the most favorable 
circumstances, to attain growth equal to, or 
even better than, the average in the West 
during the first year of life. Genetic factors, 
as reflected by heights of parents, have been 
shown to play a part equal in importance 
to that of environmental factors,’ and the 
lower mean stature of the Wasukuma (see 
footnote to Table VII) must be taken into 
account when growth is considered. 

Six of these 8 babies had almost no ill- 
nesses during this period. In one (Case No. 
121), short attacks of malaria and bron- 
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Fig. 6. Growth of exceptional male Sukuma infants. Dotted lines are per- 
centiles for American boys. 


chitis had only a temporary effect on 
growth, and in another (Case No. 1), re- 
peated febrile illnesses throughout failed ma- 
terially to affect growth. One infant (Case 
No. 97) was the fifth child, and all the other 
children were alive. Despite this, and the 
low birth weight of 5 pounds, 15% ounces, 
the high weight of 24 pounds, 6 ounces was 
achieved at 12 months. 


DISCUSSION 


In the preceding pages, certain evidence 
has been presented in support of the con- 
tention that the pattern of early growth in 
Sukumaland follows that reported com- 
monly from many other parts of the tropics.’ 
Special comparison has been made with the 
data from Kampala because of the suitable 
nature of the latter and also because of the 
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Table VI. Certain details of 8 exceptional infants 








Weight 
Record At birth At 1 month At 12 months | 
No Sex Clinic pounds, ounces)|\( pounds, ounces)|( pounds, ounces)| Illnesses 
l F Mwanza first Not known 8 8 24 2 Repeated febrile ill- 
period nesses throughout 
121 F Mwanza first 8 + 11 11 26 1 Occasional malaria 
period and bronchitis 
with only tempo- 
rary effect 
11 M Mwanza first 8 6 10 8 25 12 = Little illness 
period 
2 M Mwanza first 7 3 8 12 24 0 —_ Little illness 
period 
183 M Mwanza first Not known 11 7 24 12 Little illness 
period 
53 F Mwanza second 8 2% 10 0 26 12 Little illness 
period 
97 I Mwanza second 5 15% 9 2 24 6 Little illness 
pe riod 
84 M Mwanza second Not known 11 9 26 14 Little illness 
period 


Table VII. A comparison of environmental factors 











Kampala Mwanza Misungwi 
Growth Mean below 10 percentile of As Kampala Lower still 
American standard by 12 
months 
Feeding practices Mixed feeding 4 to 5 months As Kampala Not investigated, but verbal 
Weaning 14 to 15 months evidence indicates later 
for both 
Diet Mainly plantain Mainly maize As Mwanza 
Social condition Semiurban, semieducated (main As Kampala Rural, noneducated 
group of study) 
Infectious diseases Respiratory, gastrointestinal, As Kampala As Kampala 
malaria (in order of impor- 
tance for this study) 
Cenetic 
A) Race All Bantumorphs 
B) Parents’ 
heicht No striking differences* 
Influence of clinic Probably considerable As Kampala Probably much less 
Clinical signs Prekwashiorkor in 50%, frank Very rarely prekwashiorkor Some prekwashiorkor but 
kwashiorkor common in or kwashiorkor in hos- more marasmus seen in 
hospitals of area pital clinic 
Mean { Wasukuma males—-168.9 cm. (From our data). 
Mean for Wasukuma—168 em. (From Oschinsky™). 
Mean [ Baganda —165.96 cm. (From Oschinsky™). 
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proximity of the two places and the similar- 
ity of many factors which might play a part 
in affecting growth. Further, in view of the 
important role usually attributed to nutri- 
tional factors, the marked difference in diet 
between the two peoples made such a study 
of special interest. These and other points 
of comparison and contrast are shown in 
Table VII. 

Possible role of dietary differences. The 
two salient points from Table VII which 
require explanation are the similarly poor 
growth in Kampala and Mwanza, despite 
the apparently better diet and much lower 
incidence of overt malnutrition in the latter 
place, and the still poorer growth in the 
rural Wasukuma of Misungwi. 

The inadequacy of plantain as a staple, 
with its very high water (70 per cent) and 
low protein (1 per cent) content is obvious. 
At first glance, maize might seem to be a 
much better staple, with about 10 per cent 
protein, but its weakness would appear to 
lie in the composition of amino acid of its 
proteins. Supplementation of diets of maize 
fed to patients recovering from kwashiorkor 
in Guatemala’ and to normal male subjects 
in South Africa’® has shown that maize pro- 
tein is deficient in tryptophan, lysine, and 
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isoleucine. In the treatment of kwashiorkor, 
supplementation of maize with these three 
amino acids gave as strongly positive nitro- 
gen balances as with milk. In the South 
African study, replacement of half the maize 
protein by casein or milk resulted in reten- 
tion of nitrogen by subjects who previously 
had a small positive balance. 

In the Guatemalan cases of kwashiorkor, 
however, nitrogen balances as strongly posi- 
tive as those obtained with milk did not re- 
sult until maize was supplemented with all 
three deficient amino acids. From a con- 
sideration of the amino acid composition of 
human milk, it would appear that a diet of 
maize and milk would still be deficient in 
lysine, isoleucine, and tryptophan. Further- 
more, all essential amino acids must be sup- 
plied simultaneously,"* and there will be 
times when the African infant receives only 
one source of protein at a time. It would 
seem then, that, under the conditions of in- 
fant feeding in the tropics, there may be lit- 
tle to choose between steamed plantain 
(matoke) and maize gruel (uji) as a sup- 
plementary food to breast milk. 

The high incidence of prekwashiorkor 
signs in the clinics and of kwashiorkor cases 
in the hospitals in Kampala, would seem to 





vo 


1 t = 
ae 


15 1s Ae 
in 


months 


Fig. 7. Growth of exceptional female Sukuma infants. Dotted lines are 


percentiles for American girls. 
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be related, at least in part, to the low pro- 
tein/calorie ratio of infants’ diets, as has 
been observed repeatedly by workers in that 
area. It may be that a lower intake of carbo- 
hydrate from the cereal diet in Mwanza 
might account for the rarity of kwashiorkor 
signs in the infants in the clinic and hospital. 

In rural Sukumaland, the poorer growth 
and the frequent occurrence of marasmus 
would seem to be due to a combination of 
both caloric and protein undernutrition. 
Many of these children appear “half 
starved,” and while the diet is basically the 
same as that in Mwanza, the difference may 
possibly be explained by a superimposed 
caloric deficiency resulting from the later 
introduction of mixed feeding, the undue 
prolongation of breast feeding, and the lesser 
influence of clinic teaching. 

For completeness, reference should be 
made to a more recent paper of Welbourn™ 
in which a comparison was made of the 
growth of a very small number of Luo in- 
fants with the Baganda data. It was con- 
cluded that although the Luo were not as 
clean and less well cared for, they grew bet- 
ter. Their diet, after mixed feeding was in- 
stituted, resembled that of Mwanza infants. 
It seems unjustifiable to draw this unexpected 
conclusion from the very small number of 
Luo infants studied. It should be noted that, 
of all the tribes studied by Oschinsky,"* the 
Luo exceeded the Baganda in height by the 
greatest amount. This might well account 
for the infants being larger. 

Importance of other illnesses. The inter- 
play of nutrition and infections has been 
illustrated from the Mwanza data and con- 
firms the conclusion of Welbourn that in- 
fections have less effect on the growth of 
the well-nourished infant than on one hav- 
ing a poor diet. Here, too, respiratory dis- 
ease probably has greater importance than 
malaria in retarding growth. In the Gambia, 
McGregor and colleagues’ concluded that 
acute clinical malaria caused a temporary 
retardation of growth during the first 18 
months of life, but that by the third year, 
the unprotected infants weighed as much as 
those protected by an antimalarial drug, al- 













though enlarged livers and spleens must 
have contributed disproportionately to their 
weight. The variable effects of malaria on 
the growth of infants in Nigeria found by 
Bruce-Chwatt'® may have been due to dif- 
ferences in nutrition. 

Welbourn postulates, as others have done, 
that infantile malnutrition leaves its mark 
on the individual throughout life, and there 
is evidence that the aging process is acceler- 
ated in malnourished tissues and organisms. 
It is clear from a new concept of aging, 
which Jones’® has recently propounded, that 
not only nutritional factors, but all disease 
processes need to be taken into account in 
determining the physiologic age of individ- 
uals and populations. In outline, he states 
that the tendency toward further disease 
experience is at a rate determined by ac- 
cumulated disease experience of the past. 
Among this disease experience, that occur- 
ring in childhood may be the most important 
in determining the ability of adult popu- 
lations to survive. 


SUMMARY 


Child Welfare Clinics in Mwanza and 
Misungwi provided records of the growth 
and feeding practices of 385 African chil- 
dren during the first 18 months of life. 

The Mwanza data are almost identical 
to those from Kampala,* but those from 
rural Misungwi indicate inferior growth. 

The different effect of intercurrent infec- 
tions in the well and the ill nourished is 
illustrated, and a special study of a few in- 
fants shows how exceptional growth may be 
attained under favorable circumstances. 

Finally, an attempt is made to explain the 
differences in growth observed in the three 
places mentioned above by a consideration 
of such varying factors as diet, feeding 
habits, social conditions, infectious diseases, 
genetic characteristics, and influence of the 
clinics. 

I am much indebted to Miss W. R. Urquhart, 
Health Visitor in charge of the clinics where the 
studies were conducted, for her enthusiastic help 


and encouragement. My thanks are once again 
due to Dr. R. G. P. Heard, Medical Officer in 
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Charge, Government Hospital, Mwanza, for ac- 


cess to records, and to the Director of Medical 


Services, Tanganyika, and the Director of the 


East 


African Institute for Medical Research, 


Mwanza, for permission to publish this article. 


I am grateful to Mr. Thomas Rusesa for help 


with the data. 
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Ir 1s, I am sure, no accident that, on the 
one hand, many outstanding contributions 
to electrolyte metabolism have been made by 
practicing pediatricians, and, on the other 
hand, students of electrolyte metabolism have 
found themselves drawn to the study of the 
neonate and even the fetus.’ Babies contain 
relatively more fluid than grown-ups, and 
their daily turnover of fluid is greater still, 
representing about half the total body con- 
tent.? In diseases of infants, the problems of 
fluid balance are inescapable, and by 1945 
the techniques for maintaining sodium and 
water balance were generally effective. The 
stage was then set for the critical observation 
of Darrow® that infants who survived the 
acute stages of gastroenteritis, largely by dint 
of salt and water replacement, were left in a 
state of potassium depletion. Experience since 
then has multiplied the syndromes in which 
depletion of potassium can be recognized and 
has also shown that it is not a biochemical 
curiosity, but a cause of symptoms, of struc- 
tural lesions, and even of death. The pedi- 
atric contribution to these advances has been 
so outstanding as to enforce a salutary mod- 
esty on anyone like myself whose clinical expe- 
rience is practically limited to the soi-disant 
mature adult. I can only hope that some un- 
covenanted mercy of perspective may be be- 
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stowed by a somewhat detached view of the 
clinical part of the problem. 


AMOUNT AND DISTRIBUTION 
OF POTASSIUM 


The total amount of potassium (K) in the 
human body has been estimated by analysis 
of cadavers, by dilution of the isotope, K**, 
and by measurement of the whole-body radi- 
ation emitted by the naturally occurring 
radioisotope K*°. 

The results of analysis of cadavers are few 
in number, but later estimates* * are in gen- 
eral agreement with the estimate of Shohl® 
calculated from the older literature. Shohl’s 
figure is 150 Gm. of potassium in an adult 
who weighs 70 kilograms, or 54.8 mEq. per 
kilogram. Rundo and Sagild’ estimated total 
body potassium from the radiation emitted 
by the K*° of the body; in 6 young men, 
their mean finding was 0.215 per cent, i.e., 
55 mEq. per kilogram. In the same subjects, 
the mean finding for “exchangeable K,” 
based on dilution of K**, was 0.19 per cent, 
i.e., only 48.7 mEq. per kilogram. This figure 
falls in the usual range of estimates based on 
K**; the estimates of total body potassium 
by analysis and by K*° are few in number, 
but they agree with one another and seem 
sufficient to justify the conclusion of Edel- 
man and Leibman* that about 10 per cent 
of the total body potassium may not be ex- 
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changeable readily. A small part of the 
slowly exchangeable potassium of the body 
can be accounted for by the red cells, brain, 
and bone. The site of the rest is not known, 
but it may represent no more than the sum- 
mation of various sites in the body whose 
supply of blood is scanty. Although K** in- 
jected intravenously leaves the plasma rap- 
idly by exchanging with K*® already in the 
tissues,° a depot of K** established in tissue 
of the forearm is still appreciable 24 hours 
later.*° 

For obvious reasons the great majority of 
the available estimates of “body-potassium” 
have been made by the K** technique. Edel- 
man and Leibman* have collected results 
obtained in this way. In 73 males aged 18 
to 33 years the mean result was 48.9 mEq. 
per kilogram; in 72 females aged 16 to 33 
years the mean result was 37.3 mEq. per 
kilogram. The lower potassium content of 
women can be partly accounted for by their 
smaller lean body mass; when the potassium 
content is expressed as mEq. per liter of body 
water, the figure in men is 80.4 and in 
women 75.3. This residual discrepancy is 
probably due to the smaller proportion of 
muscle tissue in women. Corsa and col- 
leagues'' have determined exchangeable po- 
tassium in 16 “hospital-normal” infants and 
children up to 16 years of age. In this small 
group, they found a mean of 40 mEq. per 
kilogram, which did not differ from their 
finding in young adults. Their figure is, how- 
ever, lower than the collected figures for 
young adults, and this would be reasonable 
in view of the well-known high proportion 
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of extracellular fluid in the infant which 
would be expected to “dilute” the cell mass 
rich in potassium. It is relevant to mention 
here that in muscle obtained by biopsy from 
infants, Frank and associates’? found a mean 
potassium content of 33.5 mEq. per 100 Gm. 
of fat-free solids, a value which is lower than 
the corresponding figure of 44.7 mEq. found 
in adults (Litchfield and Gaddie*). Forbes™ 
indicates a gradual increase in potassium (as 
milliequivalents per kilogram) from intra- 
uterine to adult life. 

Potassium is predominantly an intracellu- 
lar ion, and the amount of potassium in the 
various tissues depends on their bulk and 
their cellularity. For example, in a man who 
weighs 70 kilograms and has 3,800 mEq. of 
potassium, the muscles weigh 30 kilograms 
and contain 2,730 mEq. of potassium, 
whereas the skin and subcutaneous tissue, 
which weigh 18 kilograms, contain only 360 
mEq. of potassium.’® The partition of potas- 
sium among the various organs has in fact 
less physiologic and pathologic relevance 
than the distribution of potassium among 
the main divisions of body fluid, often de- 
scribed as “compartments.” Looked at in this 
way, the great bulk of body potassium is in 
intracellular fluid, but there are significant 
amounts also in plasma and extracellular 
fluid, in bone, cartilage, and dense connec- 
tive tissue, and in “transcellular” fluids such 
as the contents of the alimentary tract and 
the cerebrospinal fluid. Table I shows the 
relative amount and the concentration of 
potassium in these categories of body fluid. 
This type of analysis brings out rather 


Table I. Potassium in the main divisions of body fluid from the data of Edelman 


and Leibman* 








Type of fluid 


Per cent of total 
body water 


Concentration of 
potassium (mEq./L.) 


Per cent of total 
potassium body 





Total body water 100 
Water in plasma 7.5 
Extracellular fluid 20.0 

Water in connective tissue and cartilage 7.5 
Water in bone 7.5 
Intracellular water 55.0 
Transcellular water 2.5 


100 90.0 
0.4 4.4 
1.0 4.2 
0.4 4.4 
7.6 91.0 

89.6 146.0 
1.0 33.0 
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clearly the high concentration and amount 
of potassium which are found inside the cells. 
Another point of interest is the high concen- 
tration, relative to other extracellular fluid, 
of the potassium in “transcellular” fluid; 
since this mainly represents the contents of 
the alimentary tract, it indicates the con- 
siderable importance of gastrointestinal dis- 
ease in producing clinical depletion of potas- 
sium. It is also worth noting that the con- 
centration of potassium of intracellular fluid, 
based on space measurements, i.e., 146 mEq. 
per liter, is in fair agreement with the mean 
result calculated from analysis of human 
muscle (164 mEq. per liter)."* This agree- 
ment is perhaps to be expected in view of 
the high proportion (about 70 per cent) of 
total potassium which is found in muscle 
tissue, but it supports the validity of the two 
rather different assessments. There may, of 
course, in tissues other than muscle, be con- 
siderable local differences in the concentra- 
tion of potassium, notably in secretory tissue, 
but it seems that the mean concentration of 
potassium of intracellular fluid in other tis- 
sues is not grossly different from that in 
muscle. 

The intracellular location of potassium 
and the converse extracellular location of 
sodium present a challenge to investigators 
who have not as yet agreed on a solution. 
The idea of a cell wall which is impermeable 
to both these cations can indeed be firmly 
rejected in view of the many demonstrations, 
most notably with isotopes, that no such bar- 
rier exists; there is, however, no decisive evi- 
dence to choose between the two main 
theories of a “sodium-pump” and of intra- 
cellular binding of potassium. What is clear 
and common to both theories is that the 
maintenance of the electrolyte gradient across 
the cell wall depends on the supply of meta- 
bolic energy and is indeed a significant 
charge on the energy-producing reactions 
within the cell, whether these are deployed 
directly in “pumping” ions or indirectly in 
maintaining cellular organization. When tis- 
sue is damaged, there is a loss of potassium 
from the cells, both in association with the 
loss of nitrogen of protein breakdown and 
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also in some cases independently of the loss 
of nitrogen. This second happening is often 
summarized as “loss of K in excess of N” 
and is demonstrable for the body as a whole 
in the course of balance studies. Apart from 
cellular breakdown the balance of potassium 
between cells and extracellular fluid is influ- 
enced by a number of other factors, some of 
which have clinical relevance and will be 
discussed later. 


REGULATION OF BODY 
POTASSIUM 


As with other electrolytes, potassium is not 
created or destroyed in the body, so the 
amount in the body depends on a balance 
between intake and output, which remains 
nearly constant in healthy adult life, with 
only minor fluctuations from day to day. In 
the growing organism, the situation is some- 
what different, since growth of tissue in- 
volves the accretion of cellular potassium so 
that the over-all balance must be positive. 
The rapid entry of potassium into tissue in 
infancy may enable doses of potassium to be 
tolerated by infants, when comparable doses 
of potassium in adults would lead to toxic 
effects; there is also evidence that the infant 
can withstand concentrations of potassium 
in the serum which would be toxic in adults. 
McCance and Widdowson"* have found a 
mean-concentration of potassium in serum 
of 10.2 mEq. per liter in 3 fetuses and 8.0 
mEq. per liter in 5 newborn infants. Further 
investigation of neonatal serum composition 
is indicated, but in the meantime it may be 
noted that exchange transfusion may be car- 
ried out safely, although it may entail con- 
centrations of serum potassium which would 
be considered toxic in the adult.’” 

The normal intake of potassium is dietary, 
and all foods of animal or vegetable origin 
contain useful amounts of potassium. The 
intake of potassium in a normal adult diet 
ranges from 50 to 150 mEq. per day; since 
the man is in potassium balance, this amount 
will also be excreted, mainly in the urine, 
but to a small extent in the feces and sweat. 
In a man who weighs 70 kilograms, has 
3,150 mEq. of potassium, and consumes 100 
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mEq. per day, the “turnover ratio” will be 
1/31.5. The situation in the growing child is 
different in two respects. First of all, as al- 
ready mentioned, not all the dietary potas- 
sium will be excreted; some will be retained 
for growth of tissue, and an infant increas- 
ing in weight from a birth weight of 3.5 
kilograms to 7.0 kilograms will have to find 
140 mEq. of potassium from a diet which 
initially contains only 6 mEq. per day, and 
rises only to 12 mEq. per day. Second, and 
perhaps partly because of this, the apparent 
turnover, as judged from dietary intake and 
body content, will be substantially larger 
than in the adult, of the order of 6/140, i.e., 
1/23. These figures assume a birth weight 
of 3.5 kilograms, and an intake of human 
milk increasing from 0.5 L. per day to 1.0 
L. per day at 20 weeks. Because of retention 
during this time, the excretion will be only 
1,120 mEg. out of a total intake of 1,260 
mEq. Even so, the daily mean turnover, 
based on excretion rather than intake, will 
still be 8/210, ie., 1/26, which is still a 
little higher than the figure in adults. In 
infants fed on cow’s milk, the turnover will 
be higher still, for even half-strength cow’s 
milk contains about twice as much potassium 
as does human milk. To set these calcula- 
tions in perspective, however, it should be 
pointed out how much less striking they are 
than the very high turnover of fluid which 
is shown so clearly for the infant in the well- 
known diagram of Gamble.? The infant of 
course needs potassium for growth and is 
perhaps helped in getting it by a somewhat 
high intake in relation to his body content, 
but a transient deprivation of potassium will 
only be catastrophic if aggravated by abnor- 
mal losses of potassium from the body. 
The dietary intake of potassium is, of 
course, subject to random variation; the re- 
sponsibility of maintaining body potassium 
in face of this rests upon the kidneys, whose 
behavior is subject to endocrine regulation. 
There is now a good deal of evidence, sum- 
marized by Black and Emery" that very 
little if any of the potassium filtered in the 
glomeruli appears in the final urine; the 


urinary potassium represents potassium 
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which has entered the tubule fluid in ex- 
change for sodium which is being reab- 
sorbed. This proposed mechanism of potas- 
sium excretion minimizes the importance of 
hemodynamics in potassium excretion and 
brings it in more direct relation with cellular 
potassium; it also relates it to acidification 
of the urine, for hydrogen ions are supplied 
to the urine by a similar exchange process, 
and under certain conditions a reciprocity 
between the excretion of potassium and hy- 
drogen is demonstrable.*® 

In a normal person the giving of potas- 
sium salts leads to a corresponding increase 
in the renal excretion of potassium, and, 
conversely, a diet low in potassium leads to 
a progressive decrease in the potassium con- 
tent of the urine. The conservation of po- 
tassium is, however, less prompt and abso- 
lute than that of sodium under correspond- 
ing conditions.*° Conservation of potassium 
can occur without any fall in the plasma 
level of potassium or in the glomerular filtra- 
tion rate; conversely, excretion of potassium 
can be maintained in spite of induced reduc- 
tion in glomerular filtration. The relative im- 
portance of low intracellular concentration 
of potassium and of diminished production 
of aldosterone in lowering output of potas- 
sium on a low potassium diet has not yet 
been established. Aldosterone is the most 
potent “salt-active” hormone of the adrenal 
gland, and its action in respect of potassium 
is to increase excretion of potassium, with- 
out any increase in the level in plasma. The 
glucocorticoids can also increase excretion 
of potassium, but their effect is smaller, and 
there is some evidence that it may be extra- 
renal rather than renal.** 

The normal amount, distribution, and 
regulation of body potassium have been out- 
lined since the causes and severity of change 
in body potassium can be assessed only in 
relation to the normal metabolism of potas- 
sium. Similarly, in order to understand the 
effects of clinical depletion and excess of 
potassium, it is necessary to know something 
of the physiologic significance of potassium, 
even though present knowledge in this field 
is still far from complete. It is important to 
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distinguish between the small, but impor- 
tant, moiety of potassium which is extra- 
cellular and the larger mass of potassium 


within the cells. 


SIGNIFICANCE OF 
EXTRACELLULAR POTASSIUM 


The concentration of potassium in the 
extraceljular fluids is assessed in practice by 
estimation of the potassium concentration in 
plasma or serum (plasma potassium). In 
normal people, 98 per cent of values lie 
between 3.5 and 5.6 mEq. per liter and 80 
per cent of values between 3.9 and 5.0 mEq. 
per liter.** Because of the much higher con- 
centration of potassium in erythrocytes, ac- 
curate results for plasma potassium are ob- 
tained only when hemolysis is avoided and 
red cells are promptly separated from the 
plasma. When the amount of potassium in 
the body changes, plasma potassium 
usually, but not necessarily, changes in the 
same direction; the exceptions are numerous 
enough to make plasma potassium a rather 
unreliable guide to the state of potassium 
balance. On the other hand, they are in- 
structive when we are concerned with the 
separate significance of plasma potassium. 
Plasma potassium can be decreased, inde- 
pendently of over-all depletion of potassium, 
when anabolism of protein or deposition of 
glycogen in cells are proceeding actively, in 
alkalosis, whether metabolic or respiratory, 
and during the attack in familial periodic 
paralysis. Plasma potassium can be in- 
creased, again independently of over-all po- 
tassium excess, when breakdown of tissue is 
rapid and in states of acidosis. 

Our knowledge of hypokalemia is based 
on observation of states in which it occurs 
independently of depletion of potassium, on 
experiments with organs perfused with media 
of low potassium, and to some extent on 
the effect of treating patients depleted of po- 
tassium with infusions of potassium salts suf- 
ficient to raise the plasma potassium but 
not sufficient to correct intracellular deple- 
tion of potassium to any great extent.** The 
most definite effects are apparent in the ac- 
tion of muscle of different types. There is 













weakness of striated muscle, with diminished 
reflexes, and this may extend to the mus- 
cles of respiration, including the diaphragm. 
The smooth muscle may be affected, giving 
rise to paralytic ileus in the intestine, and 
to hypotension in the blood vessels. The 
cardiac action is weakened with arrhythmia 
and tachycardia and E.C.G. changes which 
include prolonged Q-T interval, T-wave in- 
version, and the appearance of U-waves. 
These effects on muscle may have a common 
basis in a diminished inflow of potassium 
into cells, following the sudden outflow of 
potassium which accompanies excitation. 
Other effects of hypokalemia are less strik- 
ing and definite; they include mental con- 
fusion, lethargy, and tachypnea, all of which 
also have many other causes, in contrast to 
the pathognomonic effects on muscle. 

The effects of hyperkalemia are less fa- 
miliar, but equally striking, and in extremes 
even more dangerous. Muscle weakness also 
occurs, but presumably on a different basis, 
which may be a low membrane potential, 
which is proportional to the logarithm of the 
ratio of intracellular to extracellular po- 
tassium. The nervous system may be in- 
volved, with paresthesia, and rarely an as- 
cending paralysis of central rather than 
peripheral origin. The cardiac effects include 
arrhythmia, peaked T-waves, and ultimately 
arrest at a level of plasma potassium of the 
order of 10 mEq. per liter. 

In summary, the significance of extracellu- 
lar potassium lies in its neuromuscular ef- 
fects, in the relative ease with which it can 
be measured, and in the catastrophe latent 
in uncontrolled hyperkalemia. 


SIGNIFICANCE OF 
INTRACELLULAR POTASSIUM 


Although potassium is abundant within 
cells, it cannot be directly measured there, 
and clinical observations are confused by the 
changes in extracellular potassium which 
generally accompany changes in intracellular 
potassium. It is true that measurement of 
erythrocyte potassium is temptingly easy, 
but it is doubtful if the results are of much 
value in relation to the general mass of in- 
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tracellular potassium; red cell potassium has 
a very much slower rate of exchange than 
tissue potassium, and many of the alterations 
which have been described in it are really 
changes in intracellular water, of which 
potassium is the predominant cation. The 
concentration of potassium in intracellular 
fluid is similar to that of sodium in extra- 
cellular fluid, and it is therefore plausible to 
ascribe an osmotic function to intracellular 
potassium. It has been shown that depletion 
of potassium is attended by a fall in volume 
of intracellular fluid, and, conversely, that 
primary water depletion, which imposes a 
lower volume of intracellular fluid, leads to 
loss of potassium from the body. It has also 
been shown, both by isotope** and by bal- 
ance observations?> that in constructing a 
valid osmotic balance one must take potas- 
sium into account on the same basis as so- 
dium. It can be inferred that the greater 
part of intracellular potassium is in an os- 
motically active form, but the presence of 
small and possibly variable amounts of os- 
motically inactive or “bound” potassium 
cannot be excluded by this type of evidence. 
In the same way, on purely quantitative 
grounds, potassium must have great impor- 
tance as an intracellular cation. In states of 
depletion of potassium, there is evidence of 
an intracellular acidosis,*® and also of a par- 
tial replacement of the lost potassium by 
other cations such as sodium and organic 
bases, notably lysine. Apart from the rather 
obvious significance of intracellular potas- 
sium in relation to osmolarity and electro- 
neutrality, there is increasing evidence that 
concentration of potassium is one of the 
critical components of the _ intracellular 
milieu for enzyme action associated with 
production of energy, storage, and cellular 
growth. Among the enzymes for which con- 
centration of potassium has been found to be 
important are phosphotransacetylase, acetyl- 
CoA synthetase, pantothenate synthetase, 
pyruvate phosphokinase, and myosin ATP- 
ase.** The effect of potassium on enzyme 
systems is commonly antagonized by sodium, 
and it may be that some of the general ef- 
fects of intracellular depletion of potassium 
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are in fact mediated by the increased entry 
of sodium into the cells, which is imposed 
by the demands of osmolarity and electro- 
neutrality in depletion.** It has also been 
shown in the whole animal, as opposed to 
isolated enzyme systems, that such depletion 
leads to impaired use of carbohydrate and 
protein synthesis. That severe depletion rep- 
resents a biochemical insult of some fla- 
grancy is now established, and there is also 
good morphologic evidence that it can lead 
to necrosis of the tissue in the heart, kid- 
neys, and muscles. The part which it may 
play in causing symptoms is much less defi- 
nite, especially when allowance is made for 
the separate effects of changes in extracellu- 
lar concentration and for the general “ill- 
being” of the primary disease causing deple- 
tion. I believe that a clue to the solution of 
the strictly clinical dilemma may lie in the 
small number of studies on experimental 
depletion of potassium which have been 
carried out in man. 


EXPERIMENTAL POTASSIUM 
DEPLETION IN MAN 


A number of studies*® *® *°-*3 have been 
made in which dietary restriction of potas- 
sium has induced a loss of potassium from 
the body of up to 400 mEq., or about a 
tenth of the total potassium in the body. The 
subjects in these studies have shown no 
definite symptoms and have been able to 
continue their usual work. A greater deple- 
tion of potassium cannot easily be produced 
by dietary restriction alone, because loss of 
potassium in the urine becomes very small 
in a few days. However, Fourman* used an 
exchange resin in the ammonium cycle to 
induce depletion of 670 mEq. and 840 mEq. 
in 2 normal subjects, a degree of depletion 
twice as great as in other studies. His sub- 
jects were weak and apathetic, sensitive to 
cold, confused, anorexic, and thirsty; these 
are all symptoms which have been observed 
in clinical states of depletion of potassium, 
but their occurrence in otherwise healthy 
subjects is perhaps more convincing evidence 
that they are in fact related to such deple- 
tion. There is, of course, no doubt that the 
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induced in animals, lead to ill-being, mor- 
phologic changes, and ultimately death. Tak- 
ing the results of these different studies to- 
gether, it seems to me useful in patients to 
distinguish between moderate depletion, of 
the order of 10 per cent of body potassium, 
which is fairly common and usually causes 
no particular symptoms, and severe deple- 
tion, with loss of 15 per cent or more of the 
body potassium, which is much less common, 
but causes notable symptoms and constitutes 
a real threat to life. It should be recognized, 
however, that even moderate depletion, 
which is generally symptomless, may lead to 
muscular weakness, when it happens to be 
associated with hypokalemia. A good exam- 
ple of this can be found in patients with 
diabetic ketosis, who have a moderate de- 
gree of depletion, amounting in one series to 
an average of 8.2 per cent of total body 
potassium.** While they have an acidosis, 
their serum potassium is normal or even 
increased, and they have no symptoms of 
depletion; when the acidosis is corrected, the 
serum potassium falls to a variable degree, 
which may perhaps be related to the phase 
of respiratory alkalosis which can sometimes 
follow enthusiastic “correction” of diabetic 
ketosis.*° Even so, only a small minority of 
patients show any muscular weakness, even 
at this stage, and it is in these that the lower 
levels of serum potassium are to be found. 
Some emphasis on these two distinctions (be- 
tween the effects of hypokalemia and of 
over-all depletion and between moderate and 
severe depletion) may make the symptoms 
of depletion more clear than they sometimes 
have been in the past. 

Although a distinction between moderate 
and severe depletion is perhaps the chief 
clinical fruit of these experimental studies, 
some of the individual findings are also of 
interest. Most subjects have retained sodium 
as they lost potassium, and some have even 
become edematous. Thirst has been observed 
in those with severe depletion, but not in 
those with moderate depletion; tetany has 
been seen in a few subjects. For most of the 


strictly biochemical findings, the reader is 








severe degrees of depletion, which can be 







referred to the original reports, but in view 
of the clinical interest in so-called “hypo- 
kalemic alkalosis,” this topic may now be 
discussed. 


ALKALOSIS ASSOCIATED WITH 
DEPLETION 


Potassium metabolism and acid-base bal- 
ance are interrelated in a number of ways, 
including these. 

1. A primary acidosis increases the pas- 
sage of potassium from cells into extracellu- 
lar fluid, and this may promote excretion of 
potassium as well as raised levels of plasma 
potassium; primary alkalosis has a converse 
effect at this level. 

2. On the other hand, in the renal tubule 
there is an exchange of both potassium and 
hydrogen ions for sodium ions, and when 
there is a forced secretion of hydrogen ions, as 
in a primary acidosis, the secretion of potas- 
sium may be correspondingly depressed; con- 
versely, in alkalosis the renal output of po- 
tassium may be enhanced. (These two ef- 
fects are opposed in respect of potassium 
excretion, and the net effect of their balance 
seems to be that both primary acidosis and 
primary alkalosis can be causes of depletion 
of potassium. ) 

3. The administration of potassium salts, 
even those of strong acids, such as potassium 
chloride, leads to the formation of an alka- 
line urine, so that a metabolic acidosis ensues. 

4. Cooke and associates*’ have shown that 
in rats with depletion of potassium the kid- 
neys are handicapped in correcting an extra- 
cellular fluid alkalosis, since they cannot form 
adequate amounts of citrate and oxalacetate 
in the urine and must thus excrete more 
chloride. Later work by Evans and col- 
leagues** suggests that this phenomenon is 
much less striking in man than in the rat. 

5. Deprivation of potassium, both experi- 
mental and clinical, is sometimes, but by no 
means always, associated with the appear- 
ance of an alkalosis in extracellular fluid, as 
judged by a raised pH and bicarbonate level. 
This type of extracellular fluid alkalosis is 
seen particularly when depletion is accom- 
panied by a high intake of sodium of by the 
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administration of sodium-retaining steroids. 
It is not primarily of renal origin, for, as it 
developed in the subjects of Black and 
Milne,”® the urine became more alkaline. 
The best available explanation for the 
phenomenon seems to be that of Cooke and 
associates*® who suggested that the extra- 
cellular fluid alkalosis was attended by a 
corresponding, or indeed greater, acidosis 
within the cells. This explanation meets the 
difficulty of understanding how a deficit of 
cation can lead to an alkalosis, and it is 
supported by a comparison of balances 
of sodium, potassium, and chloride during 
the development and retrogression of ex- 
perimentally induced hypokalemic alkalosis. 
Evidence for a similar combination of extra- 
cellular fluid alkalosis and_ intracellular 
fluid acidosis, associated with depletion of 
potassium in a clinical situation, has been 
given by Davies and co-workers.*® They 
studied pyloric stenosis in adults, found evi- 
dence of depletion of potassium, and showed 
that the associated extracellular fluid alkalo- 
sis disappeared with even alkaline salts of 
potassium, during which time more metallic 
cation was retained in the body than anion. 

The presence of a lowered hydrogen-ion 
concentration in the muscle cells of rats 
depleted of potassium has recently been con- 
firmed by Saunders and associates*® 
found a correlation between hydrogen-ion 
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concentration and potassium content of fat- 
free dry substance. 

More work is certainly needed on this 
problem in other clinical situations, among 
which that in infantile pyloric stenosis would 
be of interest. The findings in adults suggest 
that with transient vomiting, the alkalosis is 
“pure,” and can be corrected by giving 
chloride, but in chronic vomiting depletion 
of potassium becomes prominent and de- 
mands potassium salts for the correction of 
the alkalosis. There are also unsolved prob- 
lems of the mechanism of production of this 
type of alkalosis, in particular, the reason for 
its inconsistency in experimental depletion of 
potassium,** and the reason the kidneys do 
not dispose of the extracellular fluid alkalosis 
by secreting a highly alkaline urine. In a 
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discussion of these difficulties, Fourman*’ 
points out that a high intake of phosphate, 
as in the milk diet of our experiments, may 
favor the development of extracellular fluid 
alkalosis as was observed in rats by Seldin 
and associates.*? This idea would be consistent 
with the view of Black and Milne*® that 
change in the valency of intracellular phos- 
phate esters could contribute to the buffering 
of hydrogen ions within the cells. With 
relation to the imperfect renal response to 
the extracellular fluid alkalosis, Fourman 
also points out that depletion has often been 
shown to diminish excretion of bicarbonate, 
possibly because of increased acidity of cells 
in the renal tubules. 


CLINICAL POTASSIUM 
DEPLETION 


Depletion of potassium now has been ob- 
served in a considerable variety of diseases 
and syndromes, some of which are listed in 
Table II. As has already been mentioned, 
diminished intake of potassium is, in general, 
only a contributory factor, unless it is un- 
usually strict and prolonged; by itself, it can 
only lead to a moderate degree of depletion 
of potassium. Severe states of depletion are 
determined by abnormal losses of potassium 
from the body and these occur in the gastro- 
intestinal tract or in the urine. The theoreti- 
cal possibility of significant loss of potassium 
in the sweat under tropical conditions has 
not yet been explored adequately. Although 
the list in Table II is classified in terms of 
the main underlying cause of depletion, it 
should be remembered that in some syn- 
dromes potassium is lost in several ways. 
For example, the depletion of pyloric stenosis 
is based in part on loss of intake and of 
gastric juice and in part on an increased 
urinary excretion of potassium, itself deter- 
mined by several causes including wasting 
of tissue, a low excretion of hydrogen ions, 
and possibly the influence of aldosterone 
secreted in response to attendant depletion of 
sodium. 

The listing of a number of states in which 
potassium depletion has been described does 
not 


, of course, indicate the prevalence of 
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Table II. Some causes of clinical potassium 
depletion* 





A. Deficient intake (usually only a contributory 
factor) 
Anorexia, coma, special diets, vomiting 
B. Gastrointestinal losses 
1. Vomiting—pyloric stenosis 
2. Fistulas—biliary and pancreatic, gastro- 
colic 
3. Continuous aspiration—intestinal obstruc- 
tion 
4. Fecal—gastroenteritis, steatorrhea, ulcera- 
tive colitis, abuse of purgatives, mucinous 
papilloma, ureterocolic anastomosis, use 
of exchange resins, repeated enemas 
and washouts 


C. Renal losses 


1. Secondary to tissue breakdown—malnu- 
trition, dehydration, acidosis, catabolic 
response to trauma, diabetic coma 

2. Action of hormones—primary aldosteron- 
ism, Cushing’s syndrome, steroid therapy 

3. Action of diuretics—cardiac edema, cir- 
rhosis 

4. Renal disease. Renal tubular acidosis, 
renal aminoaciduria, potassium-losing 
nephritis, nephrotic syndrome treated 
with diuretics, resins, and steroids 


*References to reports of depletion of potassium in these 
conditions are given by Black.” 


the depletion since the list is of possible and 
not of necessary associations. A moderate 
degree of depletion is very common in sick 
patients, but causes few if any symptoms. 
Severe depletion is much less common, but 
may form a large part of the clinical picture. 
This is also somewhat different in acute ill- 
ness and in chronic states of depletion which 
have come about slowly as a result of 
sustained moderate loss in stools or urine. 
The symptoms of depletion are further con- 
founded by the inconstant relation between 
the magnitude of depletion and the level of 
plasma potassium; thus the presence or 
absence of hypokalemia, with its rather 
characteristic symptoms, cannot be used to 
infer the presence or absence of significant 
cellular depletion. Rather than repeat in- 
formation already given under the headings 
of hypokalemia, significance of intracellular 
potassium and experimental depletion, I shall 
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try to indicate in brief compass some clinical 
features which should arouse the suspicion 
of significant depletion and the type of evi- 
dence which should then be sought to justify 
treatment with potassium salts, which is not 
always free from risk. 

Acute severe depletion arises in acute dis- 
turbances of the alimentary tract when no 
potassium is ingested and there are massive 
losses of potassium in vomit and stools. The 
clinical picture is dominated by concurrent 
depletion of sodium, which produces clinical 
dehydration, low volume of plasma, and cir- 
culatory collapse; at this stage, the plasma 
potassium is normal or even raised. When 
depletion of sodium is corrected by saline 
infusion, the depletion of potassium is un- 
masked, the plasma potassium falls, and 
neuromuscular symptoms may then appear. 
The patient remains ill and recovers only 
when potassium balance is restored by intake 
of food, or more rapidly by potassium salts. 
In these acute disturbances, depletion may 
have to be assumed rather than proved, and 
in infantile gastroenteritis the inclusion of 
potassium salts in infusion fluids has justified 
itself by a reduction in mortality rates. The 
limit to treatment with potassium salts lies 
in the toxicity of a raised concentration of 
plasma potassium. This danger is greater 
during the phase of dehydration and renal 
inadequacy secondary to depletion of sodium, 
but ample experience now has shown the 
value of solutions, such as the “K-lactate” 
solution of Darrow which is given slowly and 
preferably subcutaneously.** 

Chronic severe depletion of potassium is 
less common than acute severe depletion; 
it is also more difficult to recognize, or at 
least it may pass unsuspected for some time, 
although once suspicion has been aroused 
there are valid techniques for establishing its 
presence. Just as acute severe depletion is 
associated with acute gastrointestinal dis- 
turbance, so chronic severe depletion is to 
be found in chronic disorders of the gastro- 
intestinal tract, with loss of potassium in the 
feces; in addition it is found in association 
with prolonged abnormal losses of potassium 
in the urine, which arise from a renal lesion 
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or from the effect of adrenal hormones in 
promoting urinary excretion of potassium. A 
number of specific causes of chronic depletion 
have been mentioned in Table II; the range 
of conditions is so wide and the loss of 
potassium in any one of them so variable, 
however, that etiology by itself is of com- 
paratively little help in arousing suspicion of 
depletion. The clinical picture is also vari- 
able, and patients with chronic depletion are 
often regarded as suffering from “functional 
illness” for months or even years, in view of 
their complaints of anorexia, lethargy, and 
weakness. Episodic weakness, occurring at 
night or an hour or two after a heavy meal, 
may suggest depletion more definitely than 
does continuous weakness. Patients with de- 
pletion often complain of thirst, and this is 
not merely a consequence of the polyuria 
from which many of them also suffer.** The 
investigation of hypertension occasionally 
reveals patients with primary aldosteronism, 
and the association of hypertension with 
hypokalemia and an alkaline urine always 
calls for critical study. Fortunately, the 
plasma electrolyte concentrations are more 
likely to be abnormal in chronic depletion 
of potassium, which is relatively uncom- 
plicated by dehydration, than they are in 
acute depletion; the finding of hypokalemia 
or of a raised plasma bicarbonate is useful 
confirmation of a clinical suspicion that de- 
pletion is present. 

When depletion seems likely on the type 
of evidence which we have outlined, further 
study is needed to establish the cause, the 
route of loss, and the magnitude of loss, on 
which maintenance treatment with supple- 
ments of potassium will ultimately depend. 
The decision on the cause rests mainly on 
general medical investigation, but it can be 
assisted by establishing whether potassium is 
being lost in the stools or in the urine, or, 
of course, in some other obvious way, as by 
fistula or by prolonged vomiting. In those 
patients, and they are a majority, in whom 
the plasma potassium is below 3.5 mEq. per 
liter, there should be very little potassium in 
the urine if the route of potassium loss is 
extrarenal; on the other hand, the finding 
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of a urinary concentration of potassium 
above 20 mEq. per liter in these circum- 
stances is strong evidence of a urinary loss 
of potassium, which in turn calls for investi- 
gation of renal and of adrenal function. In 
those patients who have a plasma potassium 
within the normal range, the route of the 
loss can be established by putting them on a 
diet with restricted content of potassium, for 
instance, 20 mEq. per day, and observing 
whether the urinary output of potassium is 
in excess of this; the amount of potassium 
lost in the urine under these conditions is a 
useful guide to the amount of supplement 
which will be needed in those patients with 
primary renal disease whose loss of potassium 
cannot be directly controlled. When the 
route of the loss is fecal and the primary 
condition cannot be controlled, the quantita- 
tion of loss calls for full balance study, with 
estimation of fecal potassium, whose amount 
is again a guide to the amount of additional 
supplement needed. Where the necessary 
supplement has been established, it can be 
given by mouth in the form of potassium 
bicarbonate or citrate. These “alkaline” salts 
of potassium are less unpalatable than potas- 
sium chloride, and they are also more ap- 
propriate in renal acidosis or for the cor- 
rection of the intracellular acidosis of de- 
pletion. Direct observation of urinary or 
fecal losses of potassium seems to me pref- 
erable to inferences from the results of 
muscle biopsy or determination of exchange- 
able potassium, in that they are a more 
direct guide to the amount of additional 
potassium which will be required. 

Some of the conditions mentioned in 
Table II, e.g., anorexia, diabetic coma, and 
diuretic treatment, are the cause of moderate 
depletion only. This condition is difficult to 
recognize and to establish, and it is not 
usually of great importance in the whole 
clinical picture. However, in special circum- 
stances it may be significant. For example, 
the postoperative depletion of potassium can 
usually be neglected, but in patients who 
lose fluid, or who fail to eat, a more signifi- 
cant depletion may develop, of which the 
catabolic response to an operation is a con- 
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tributing cause. Again, moderate depletion 
of a degree which normally causes no symp- 
toms may lead to digitalis toxicity in the 
patient with cardiac failure. In general, how- 
ever, deficits of potassium which are not 
causing either symptoms or definite bio- 
chemical abnormalities can be neglected 


reasonably. 
CLINICAL POTASSIUM EXCESS 


We have used the word “excess” as a 
natural contrast to “depletion,” but “intoxi- 
cation” might be a more appropriate term, 
since the symptoms of overdosage with 
potassium are due to increased concentra- 
tion of potassium in extracellular fluid and 
can therefore occur when the whole body 
content of potassium is normal or even re- 
duced; an important practical consequence 
of this is that they can arise during the 
repair of a depletion if potassium salts are 
given too rapidly. Retention of potassium in 
the body, with the possibility of a rise of 
plasma potassium to toxic levels, is found 
in acute renal failure (tubular necrosis), 
occasionally in chronic renal failure, and in 
states of deficiency of aldosterone which may 
not be limited to classical Addison’s disease.*° 
The recognized signs of an excess of potas- 
sium are those of hyperkalemia, which have 
already been outlined. When the circum- 
stances suggest hyperkalemia, the serum 
potassium must be estimated, and serial 
E.C.G. tracings obtained, so that there may 
be early warning of cardiac disturbances. 
Prevention of a rise in serum potassium is an 
essential part of the general management of 
acute renal failure.*° When retention of 
potassium depends on adrenal insufficiency, 
it can be corrected by deoxycortone ot 
fludrocortisone. In an emergency, serum po- 
tassium can be lowered acutely by infusion 
of alkaline sodium, e.g., molar lactate 40 
ml., or by insulin and glucose. 

Finally, it should be emphasized that 
clinical disturbances of potassium metabolism 
are always attended by alterations in other 
electrolytes, as indicated, for example, in the 
section on alkalosis associated with depletion 


of potassium. Potassium-centered -manage- 
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ment, like patriotism, is not enough; these 
problems must be considered in the wider 
context of general electrolyte and nutritional 
disturbances. General problems of this type 
have recently been discussed in relation to 
pediatrics by Talbot and co-workers*’ and 


by Darrow.* 
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Volume and composition of the body fluid 


compartments in severe infantile malnutrition 


Edmond Kerpel-Fronius, M.D. 


PECS, HUNGARY 


Various alterations in the composition 
of the body fluid compartments during states 
of malnutrition have been reported. These 
have consisted of changes in the volumes of 
the body fluid compartments and in the 
concentrations of their constituents. The 
present study reports observations of the 
body fluids in groups of children malnour- 
ished from various causes. These children 
were studied for evidence of: (1) expansion 
of extracellular volume in relation to body 
weight, (2) edema formation, (3) alteration 
in the concentrations of certain blood con- 
stituents, and (4) the circulatory and meta- 
bolic sequelae during dehydration from diar- 
rhea. 


CASE MATERIAL 


The patients were infants and small chil- 
dren who were classified in the following 
four clinical groups based on the cause of 
their malnutrition. 

Group I. Severely malnourished children 
with edema (20 cases). These infants were 
from a population of gypsies of poor eco- 
nomic circumstances, who do not seek pedi- 
atric care. The age range was 1¥ to 3 years. 
Their weights on admission averaged 35 per 
cent below normal for their respective ages. 
The clinical histories indicated a very poor 
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intake of protein. Clinically, the children 
resembled those seen with kwashiorkor ex- 
cept for the absence of or less pronounced 
signs of skin and hair involvement. 

Group II. Severely malnourished children 
without edema (10 cases). The age range 
and degree of malnutrition were similar to 
those in Group I. However, the origin of 
malnutrition was not primarily due to lack 
of dietary protein, but it was associated with 
low caloric intake, poor hygiene, and fre- 
quent infections. 

Group III. Severely malnourished infants 
with dehydration (14 cases). The average 
age in this group was 3 months. The clini- 
cal histories of malnutrition were similar to 
those of the children in Group IT. Dehydra- 
tion was associated with a bacterial enteritis 
and was characterized by rapid loss in 
weight, disappearance of subcutaneous fat 
depots, and a tendency to hypothermia. 
When death occurred it often appeared to 
be due to a central respiratory paralysis. 

Group IV. Well-nourished infants with 
dehydration due to diarrhea (11 cases). 
These patients, clinically, exhibited severe 
dehydration, circulatory shock, and acidosis. 


METHODS 


Serum protein determinations were done 
by fractionation of the albumin and globu- 
lins with sodium sulfate and by Kjeldahl 
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determination of the protein nitrogen. Col- 
loid osmotic pressure of the serum was cal- 
culated from the formula of Keys.** Venous 
pressure was measured in an arm vein, man- 
ometrically. Enzyme activity of duodenal 
fluid was analyzed by the procedures of 
Freudenberg. Oxygen consumption of the 
patients was measured by spirometry. Oxy- 
gen content of venous blood, obtained from 
the sagittal sinus, was determined volumetri- 
cally by the method of Van Slyke. Circula- 
tion time was determined from the time re- 
quired for Congo red injected in an arm 
vein to appear in the blood of the sagittal 
sinus. Serum concentrations of sodium and 
potassium were determined by flame pho- 
tometry. Blood sugar concentrations were 
determined by the technique of Hagedorn 
and Jensen.** “Extracellular” body fluids 


were measured by the thiocyanate method."* 


OBSERVATIONS AND 
DISCUSSION 


1. Expansion of extracellular volume in 
relation to body weight. The expansion 
of extracellular fluid volume relative to 
body weight has been a constant feature 
in previous reports of malnutrition in 
adults® ***?) and _—infants.*% "> = The 
main cause of this relative expansion of the 
extracellular space appeared to be the result 
of disproportionate losses in the body struc- 
tures. The skin, nervous tissue, and skeleton 
of the body did not change much with loss 
in body weight. However, these structures 
contained a considerable proportion of the 
extracellular fluid. The major losses of body 
weight in malnutrition resulted from losses 
of fat and protoplasmic mass,’*" which 
contain relatively little extracellular fluid in 
the case of fat tissue and none in the case of 
protoplasm. This relative increase in extra- 
cellular fluid has been considered “occult” 
edema,” but we would reserve the term 
edema for those instances in which the ex- 
tracellular fluid undergoes an absolute in- 
crease in volume over the volume the indi- 
vidual would have had were he not mal- 
nourished. The physiologic significance for 
this distinction between an absolute and 
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relative change in the volume of extracellu- 
lar fluid was illustrated by our observations 
on malnourished infants who were studied 
when they suffered from malnutrition alone, 
and again after they developed dehydration 
from diarrhea. The extracellular space in 
these malnourished children increased rela- 
tive to their observed body weights before, 
and even after, they developed diarrhea. 
During the diarrhea, however, the extra- 
cellular space was decreased relative to the 
ideal or expected body weights for these pa- 
tients. During diarrheal episodes, these pa- 
tients exhibited elevated hematocrits, pro- 
longed circulation times, and low renal 
clearances, which are characteristic of pa- 
tients with hypovolemia. Thus the absolute 
fluid volume of the extracellular space, 
rather than its size relative to the body 
weight, is the important factor in maintain- 
ing normal homeostasis in malnutrition.’ 

2. Edema. Edema, i.e., an absolute in- 
crease in volume of the extracellular space 
above the normal value for expected body 
weight, was not a constant feature in the 
malnourished infants and children. It was 
present in only 2 per cent of the infants 
studied who were less than 1 year of age 
and in 12 per cent of the malnourished chil- 
dren. In the 20 cases from Group I, the 
edema was most conspicuous in the lower 
extremities and of lesser degrees in the hands 
and face. None of the patients had ascites. 

The edema disappeared usually within 10 
days after the institution of corrective diet- 
ary measures. 

Some of the results of the studies con- 
ducted on the patients suffering from mal- 
nutrition with and without edema are pre- 
sented in Table I. 

The genesis of the edema in malnutrition 
can be partially explained in terms of the 
Starling hypothesis. Hypoalbuminemia was 
consistently found in our cases of malnutri- 
tion with edema as has also been observed 
in kwashiorkor.* * **** The calculated os- 
motic pressure was one half the normal 
value in the edematous patients. It was not 
significantly altered in the nonedematous 
ones, although the severity of the malnutri- 
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Table I. Serum proteins, colloid osmotic pressures and cholesterol concentrations 
in 20 edematous (Group I) and 8 nonedematous (Group II) patients with 











malnutrition 
Total t™~*” Colloid - - 
protein Albumin Globulin pressure Cholesterol 
Patients (Gm. %) (Gm. %) (Gm. %) (mm. H,O) (mg. %) 
Edematous 4.22+0.63 2.34+0.45 1.8170.5 146+ 35 89.5415 
Nonedematous 7.1 +0.90 4.13 + 0.62 2.95 + 0.68 317261 - 
Normal 7.2 20.55 4.80 + 0.41 2.40 + 0.59 351233 220+ 32 








tion in the two groups was identical. This 
striking difference between patients of 
Groups I and II suggested the following con- 
clusions: (1) From the clinical histories and 
the data of Table I, it was apparent that 
hypoproteinemia was not a necessary conse- 
quence of malnutrition per se, but only so 
when the malnutrition resulted from low in- 
take of protein or from poor intestinal ab- 
sorption of it. (2) In the young age groups, 
when malnutrition occurred without hypo- 
proteinemia, malnutrition was not a decisive 
factor in the genesis of edema. In contrast, 
semistarved adults with normal or only 
slightly reduced serum protein concentra- 
tions have been observed to develop edema 
in the lower extremities.” ** This contrast 
between adults and infants may be related 
to differences in muscular activity, environ- 
mental exposure, or postural factors in the 
two age groups. It should be emphasized 
that the nonhypoproteinemic edema of the 
semistarved adult is an isohydric edema’ 
which appears without any or with only a 
slight increase in the absolute volume of the 
extracellular fluid.*® (3) The essential role 
of hypoproteinemia for edema formation 
may explain the differing incidences of 
edema in malnutrition from different coun- 
tries. In the tropical countries, where edema 
is most frequent, low protein intake has 
been the major factor in malnutrition. 

In order to realize the importance of hy- 
poalbuminemia to edema formation in mal- 
nutrition, an explanation is necessary for the 
fact that edema appeared in patients with 
malnutrition at higher serum albumin con- 
centrations than in patients with nephrosis 
‘Fig. 1). In most patients with malnutrition 





and edema, the serum albumin concentra- 
tions were between 2 and 3 Gm. per cent, 
concentrations at which most nephrotic pa- 
tients are edema free. A similar situation has 
been described by Weech, who studied 
edema formation in dogs that were mal- 
nourished by protein-deficient diets and in 
dogs depleted of plasma proteins by plasma- 
pheresis.**° The differences in edema forma- 
tion were explained from the observations 
that the malnourished dogs also had wasting 
of the subcutaneous structures and loss of 
elasticity of the skin. The consequent loss of 
tissue turgor rendered the subcutaneous tis- 
sues of the malnourished dogs less resistant 
to fluid accumulation than the same tissues 
of the well-nourished dogs subjected to plas- 
mapheresis. These results may explain why 
edema formation occurs at different serum 
levels of albumin in association with mal- 
nutrition from those with nephrosis. In ne- 
phrosis, the degree of body wasting is less 
severe. 

In the Starling hypothesis, an elevated 
venous pressure is next in importance to the 
low colloid osmotic pressure of the plasma 
for edema formation. Keys** observed low 
venous pressures during uncomplicated semi- 
starvation in adults and concluded that “the 
occurrence of edema coincided with changes 
in venous pressure, but in the opposite direc- 
tion to that expected.” A decrease in venous 
pressure might counterbalance to some ex- 
tent the edema-promoting effect of hypopro- 
teinemia. A contributory role of venous 
pressure in edema formation has been seen 
when the venous pressure was studied after 
muscular activity, rather than at rest. Under 
these circumstances, Govaerts and Léquime™ 
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found a sharp rise in venous pressure in 
semistarved adults. In our 10 cases of se- 
verely malnourished infants, most of them 
edema free, low venous pressures in the arm 
veins were observed. The pressures were 
45+15 mm. of isotonic saline solution 
whereas 7 normal infants had pressures of 
103 + 14 mm. of saline. In 2 of our patients, 
however, who had serious intercurrent pneu- 
monia the venous pressures were elevated to 
230 and 240 mm. of saline, respectively. In 
a third patient, venous pressure was elevated 
after plasma infusions. This patient was a 
malnourished child with edema. An attempt 
was made to relieve the edema by increasing 
the plasma colloid osmotic pressure by in- 
fusions of plasma. The results of such ther- 
apy on the circulatory system are illustrated 
in Fig. 2. As expected, the colloid osmotic 
pressure of the plasma did increase, but the 
venous pressure rose to twice the normal 
value, and the cardiac output and inulin 
clearance were sharply reduced. The acute 
expansion of the plasma volume had evi- 
dently overburdened the heart, producing an 
elevated venous pressure similar to that seen 
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Fig. 1. Comparison of serum albumin concentra- 
tions in patients with edema from malnutrition 
and nephrosis. 
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CIRCULATORY INADEQUACY FOLLOWING DLASMA IN- 
FUSION IN EDEMATOUS MALNUTRITION . 
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Fig. 2. Comparison of the circulatory events that 
occurred after plasma infusions to a patient with 
edema from malnutrition and to normal patients. 


in the patients above with pneumonia, and 
also observed after muscular activity’? and 
in starved patients whose repletion by food 
is too rapid.** These diverse factors may 
tend to increase water retention, which may 
result in elevated venous pressures if the 
heart is abnormal. In reference to the heart, 
it has been observed that cardiac muscle is 
also involved in wasting processes (such as 
malnutrition) that affect skeletal muscula- 
ture.*® *% 24 Cardiac output is also known to 
be low in the semistarved adult'* ** and in 
severe malnutrition.’ 

Since the pathogenesis of edema in many 
diseases is now known to be a complex proc- 
ess, the Starling hypothesis of fluid equi- 
librium is only one link in a chain of events 
leading to edema. As mentioned above, other 
circulatory factors may contribute to the 
formation of edema in malnutrition. Renal 
and humoral factors have not been ade- 
quately studied in this type of edema. Renal 
clearances are low in kwashiorkor,"? but may 
also be reduced in severe malnutrition with- 
out edema."? 

No data are available as yet on aldo- 
sterone production in this form of edema. 
Consequently, until more information is 
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available on the relationship between sodium 
excretion, circulatory functions, and _hor- 
monal secretions, one can only state in refer- 
ence to formation of edema in malnourished 
infants and small children that: (1 there is 
an associated low plasma colloid osmotic 
pressure; (2) the loss of subcutaneous 
structures and skin elasticity play a role; (3) 
in certain instances the mechanisms of 
“backward” and “forward” cardiac failure 
may be involved in the retention of water 
from overburdening of the atrophic heart. 

Malnutrition due to protein starvation 
has, besides edema, other characteristics. 
Enzyme activities of duodenal juice have 
been reported to be reduced’ ** **-°5 and 
fatty changes of the liver have also been 
found in these patients.” *** In Table II 
are shown the amounts of duodenal lipase 
and trypsin activity found in patients of 
Groups I and II types of malnutrition and 
similar data for nephrotic and normal children. 

It is clear from the results shown in Table 
II that low enzyme contents in duodenal 
juice were found only in those patients 
whose malnutrition was due to poor intake 
of protein. 

Hypofermentia of the degree seen in 
Group I patients has been observed only in 
the duodenal juice of patients with acquired 
or congenital fibrosis of the pancreas.” 

The lipase values shown for the nephrotic 
children were in the low normal range, but 
too few cases have been studied for any con- 
clusive statements. All the edematous mal- 
nourished patients had a normal thymol test. 
The low serum cholesterol values for all of 
the Group I patients (Table I) were in strik- 
ing contrast to the levels seen in nephrosis. 
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3. Abnormal electrolyte patterns. In Table 
III are shown the serum selectrolyte con- 
centrations of 10 of the Group I patients. 

Hyponatremia, although reported in pa- 
tients with kwashiorkor,* * ® ** ** was not 
always present in our patients with edema 
due to protein deprivation. Normal serum 
sodium concentrations: were also found in 
the edematous malnourished children from 
Uganda studied by Heller and Schnieden.** 
Also shown in Table III are the low values 
found in the blood nonprotein nitrogen. The 
normal NPN for our laboratory is 24+5 
mg. per cent. We have previously observed 
low NPN values in puppies fed low-protein 
diets.** 

The discrepancies in relation to hypo- 
natremia observed in various studies of pa- 
tients with edema from malnutrition may be 
partially due to differences in salt intake. 
There is a tendency to hyponatremia in all 
types of chronic edema, which often be- 
comes manifest with restriction of dietary 
salt or with the use of diuretics. Hypona- 
tremia has been reported in association with 
edema in nephrosis,** ** in cardiac failure,*° 
and in liver disease.** ** We have also noted 
hyponatremia in puppies fed a low-protein, 
low-salt diet. The hyponatremia did not oc- 
cur if either protein or salt were added to 
the diet.’* Evidently the sodium and water 
regulatory mechanisms, which maintain a 
normal serum sodium concentration, when 
salt is restricted in normal individuals, are 
less precise in clinical disturbances which 
have a propensity for formation of edema. 
Observations pertinent to the altered sodium 
and water regulation have been made by 
Frenk and associates’ in Mexican children 


Table II. Duodenal enzymes and thymol reaction in edematous (Group I) and 


nonedematous malnutrition (Group IT) 





Number of Trypsin Lipase Thymol 
Patients cases units units reaction 
Edematous 14 200 * 61 ok a me 2.0+0.68 
Nonedematous 10 1280 + 784 7.47 2.0 - 
Nephrosis 4 1260 + 905 3.7+2.0 - 
Normals 6 . 1920 + 905 AS - 

















ar tt 


Sa ae Ee 





Volume 56 Number 6 


with edema who developed diarrhea. These 
investigators observed that diarrhea in these 
children resulted in dehydration and hypo- 
natremia of the extracellular fluid and in an 
associated swelling of the tissue cells. Such 
an occurrence, these authors believed, was 
related to the high mortality rates associated 
with intercurrent diarrhea in malnourished 
infants. 

4. Effects of dehydration. The losses of 
water and electrolytes consequent to diar- 
rhea was one of the most frequent and dan- 
gerous complications that occurred in the 
children with severe malnutrition of both the 
edematous and dry types. Diarrhea in these 
malnourished infants produced changes that 
are not seen in previously normal infants. 

The principal danger of diarrhea in well- 
nourished children arose from the rapid de- 
pletion of extracellular volume. When the 
extracellular volume was reduced, the circu- 
lation time increased, causing a stagnant 
anoxia. In a previous report, we attributed 
the semicomatous “toxic” condition, which 
is so characteristic of severe dehydration 
which occurs acutely in infants, to cerebral 
anoxia from reduced cardiac output.** 

Table ITV shows the oxygen consumption, 
circulation time, and oxygen saturation of 
the blood in normal infants and in infants 
with diarrhea who were either normal or 
malnourished when they developed diarrhea. 

When acute dehydration developed from 
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Table III. Serum electrolytes in malnutrition 
associated with edema 





Serum Na (mEq./L.) 140.2 + 5.6 
Serum K (mEq./L.) 4.1 70.98 
Serum Cl (mEq./L.) 103.8 + 6.3 
Nonprotein nitrogen (mg. %) 14.7 2 5.7 


diarrhea in previously normal infants, the 
oxygen consumption was normal, but the 
circulation time was increased to twice the 
norma! value. Consequently, the oxygen 
saturation of the cerebral venous blood was 
one half the normal value. These infants 
were in a “toxic” semicomatous state. With 
further decreases in cardiac output and in 
cerebral blood flow, these infants, agonally, 
were observed to have a stagnate anoxia of 
such a degree that oxygen was virtually ab- 
sent from the cerebral venous blood. In 
neglected cases with such dehydration, the 
infant would die of cerebral anoxia. 

The circumstances of death were different 
when dehydration developed in semistarved 
infants with pyloric stenosis or with severe 
malnutrition. Death due to acute shock with 
associated cerebral stagnant anoxia was less 
frequent. Dehydration in the malnourished 
infant followed a more chronic course. In 
10 cases studied (Table IV) the oxygen con- 
sumption was 40 per cent lower than that of 
the normal or toxic infants. These infants 


Table IV. Effects of dehydration in normal and in extremely malnourished infants 


“Sinus” O, 














starved infants } 


Number of O: consumption Circulation time Saturation 
Patients cases (cm.3/1.73 M?) (seconds) (%) 
Normal 5 242 + 29 1122.2 51+4.3 
Dehydration in well- 
nourished infants 7 + 41 22 2 $.7 23+5.4 
Premortal, well- 
nourished infants 4 - 54211 2.522.3 
Dehydration in mal- 
nourished infants 10 146213 36213 37+10 
Premortal, extremely 
- 49+8 $1245 
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Table V. Hypoglycemic attacks in 10 
extremely malnourished infants 





Blood sugar (mg. %) 19+ 4.6 
Respiratory rate 10+8 
Pulse rate 71218 


showed a prolonged circulation time, and 
the oxygen saturation of the cerebral venous 
blood was reduced, but not nearly as much 
as in the other infants. Because body me- 
tabolism is greatly reduced in prolonged 
starvation and in hypothermia, these infants 
apparently tolerated the prolonged circula- 
tion time without developing a stagnant 
anoxia. Four infants admitted in a terminal 
condition had normal oxygen saturations 
despite a fourfold increase in the circulation 
time. 

In the malnourished infant, the danger of 
diarrhea arises from the further decrease in 
absorption of food from the gut,’® and the 
concomitant loss of calories in the stool. 
These latter events, added to the depletion 
of fat stores, lead to more rapid wasting of 
body tissues and extreme starvation. In 10 
such infants (Table V), a marked hypo- 
glycemia was found when they became 
moribund. The hypoglycemia was associated 
with alarming symptoms. The infants de- 
veloped sudden pallor and coma, followed 
by slowing of the pulse and of the respiratory 
rate and even by apnea.”" 

It appeared that the main threat of diar- 
rhea in the malnourished infant was starva- 
tion to such a degree that the tissues were 
unable to provide substrate for vital proc- 
esses. In these 10 malnourished infants, 
intravenous 20 per cent glucose administra- 
tion reversed 16 of 18 of these hypoglycemic 
apneic attacks with restoration of the pulse, 
color, and respiration. The subsequent re- 
habilitation of these athreptic infants was 
accomplished by the initial use of glucose 
and saline infusions and ACTH. 


SUMMARY 


The following observations were made in 
infants and children suffering from malnutri- 


tion of different causes: 
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1. A percentage increase in extracellular 
fluid volume in relation to the actual body 
weight was the only consistent change in the 
extracellular fluid compartment. 

2. The occurrence of edema (i.e., absolute 
volume expansion of extracellular fluid) was 
associated only with malnutrition due to low 
protein intake. In patients with edema, hypo- 
proteinemia and reduced enzymatic activity 
of the duodenal juice were invariably ob- 
served. 

3. The important factors leading to forma- 
tion of edema in malnourished infants and 
children were a decrease in plasma colloid 
osmotic pressure and a loss of skin elasticity. 
Ineffective cardiac and perhaps renal com- 
pensatory capacities in these malnourished 
children were thought to contribute to for- 
mation of edema when there was too rapid 
expansion of the intravascular volume by 
infusions of plasma, intercurrent infections, 
or overfeeding. 

4. The occurrence of diarrheal disease in 
patients with malnutrition may cause hypo- 
natremia or cerebral anoxia from circulatory 
shock. These alterations were, however, less 
common than in normal infants suffering 
from diarrhea. Because of lower body metab- 
olism in malnutrition, such infants were 
better able to withstand the circulatory stasis 
and anoxia. These patients had an accelerated 
wasting of body substance in diarrhea be- 
cause they had no caloric reserves from 
which to draw during a period of decreased 
food assimilation. Malnourished infants were 
subject to death from sudden hypoglycemia 
resulting in respiratory paralysis. 
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THE PATIENT (aged 7 years and 8 
months) was well until 5 days prior to ad- 
mission, when he developed frontal head- 
aches while at school. Despite a continuing 
headache, he went to school where he seemed 
lethargic and vomited several times. One day 
prior to admission he was seen by his physi- 
cian for the headache, vomiting, and leth- 
argy. On the day of admission, lethargy in- 
creased and he slept most of the day. Past 
history revealed that 3 weeks prior to ad- 
mission the patient had an ear infection 
which had been treated with antibiotics; 142 
months prior to admission he had suffered a 
fall while skating but there had been no 
loss of consciousness. In retrospect, the par- 
ents thought that mild headache may have 
been present intermittently for about 6 
months. There was no complaint of vertigo, 
and change of position was not known to 
influence his symptoms. Pica and enuresis 
were denied. 

The patient was born at full term after a 
normal pregnancy and delivery. His appetite 
is good. He is in the second grade at school. 
The family (3 siblings) are all well. The 
father is a plumber. 

On physical examination he was found to 
be somnolent, well developed, and well nour- 
ished, and in the 90th to 98th percentile for 
weight. Temperature was 100° F., respira- 
tion, 20 per minute, pulse 65 per minute, and 
blood pressure, 110/70 mm./Hg. The head 
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appeared large (57 cm. in circumference). 
Normally reacting pupils and normally mo- 
bile eyes with slight nystagmus, bilateral 
papilledema, and bilateral fundic hemor- 
rhage were noted. Ears, nose, and throat 
were normal. Other cranial nerves were in- 
tact. He spoke slowly when awakened but 
was well oriented. He had good motor 
function except for mild nonlocalizing in- 
stability of gait. Toe signs were down. Deep 
tendon reflexes were unobtainable except at 
the right ankle and knee (1 plus). 

Urinalysis revealed a specific gravity of 
1.035, no albumin or sugar, acetone 2 plus, 
and sediment negative. Blood hemoglobin 
was 13 Gm. per cent. White blood cell count 
was 17,000 with 68 per cent polymorphonu- 
clear leukocytes. Total protein of ventricular 
fluid on the day following admission was 43.2 
mg. per cent. There was no growth on cul- 
ture of the ventricular fluid. No cells were 
found in the fluid. Serum sodium on the 
sixth hospital day was 129 mEq. per liter 
and increased with treatment to 135 mEq. 
per liter on discharge. Tuberculin (1: 1,000) 
was negative. Anteroposterior and _ lateral 
views of both knees were normal. 

On the evening of admission the patient’s 
pulse and respiratory rates were slow. He 
was watched closely over the first 7 hours 
following admission with no change in his 
heart rate or mental status. At 7 a.m. on the 
first morning after admission the patient sud- 
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denly became extremely lethargic, nearly un- 
responsive, and incoherent. Pupils became 
dilated and fixed. Respirations decreased. 
He was placed on emergency ventricular 
drainage. Following the insertion of ven- 
tricular drainage, the patient immediately 
became more alert and responsive, and his 
pupils began to react to light and accom- 
modation. He was watched closely for the 
next 2 days. There was steady improvement 
in his condition and complete loss of the 
headache. On the third hospital day air was 
injected into the right ventricular cavity. 
This ventricle was enlarged and extended 
across the midline anteriorly where there was 
a lobulated soft tissue density along the right 
ventricular floor. Only a minute bubble of 
air passed from this ventricle and could be 
seen in the posterior portion of the third 
ventricle. No other air was demonstrated. An 
operation was performed. 

DR. RICHMOND PAINE.* The story is clearly 
one of cerebral disease, probably with in- 
creased intracranial pressure, since he im- 
proved dramatically with ventricular drain- 
age. Immediately we think of tumor, abscess, 
encephalitis, poisoning (particularly lead) 
and more remotely, tuberculous meningitis, 
and so on. The short history scarcely fits any 
one of these diagnoses well, although a 
space-taking lesion may produce dramatic 
symptoms by sudden obstruction of cerebro- 
spinal fluid flow or by sudden pressure on a 
blood vessel. 

I believe there are a number of irrelevant 
factors which must be sorted out. Almost 
everyone has upper respiratory infections, 
bumps his head, and does not have any 
symptoms with change in head position, the 
latter sign being classic for intermittent ob- 
struction of the foramen of Munro, but, in 
my experience, rarely seen. Of more value 
would be information about change in symp- 
toms when he strained at stool. Abscess, 
either secondary to respiratory infection or 
to fracture (as of the cribiform plate), heads 


*Dr. Paine is Associate in Pediatrics, Harvard Medical 
School at the Children’s’ Hospital, and Associate Physician 
and Associate Neurologist of the Children’s Hospital, 
Boston. 
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my list of possibilities, despite relative lack 
of fever or leukocytosis, normal ears, and 
despite absence of cells in spinal fluid. The 
general course is unlike the ordinary sub- 
dural hematoma. We have nothing to indi- 
cate pituitary involvement, although his som- 
nolence may be due to hypothalamic involve- 
ment. The relative bradycardia probably is 
equally nonspecific and arises in association 
with increased intracranial pressure. 

His head is large, probably from chronic 
increase in intracranial pressure, but one 
would want to know his father’s hat size as 
well. One must suppose that the instability 
of gait was not true ataxia and decide 
whether the variation in reflex activity (the 
asymmetry makes it impressive) reflects ab- 
normality of the right or left side; probably 
in this case the left side is abnormal and 
therefore cerebral lesions would be on the 
right side. Paradoxical hemiparesis may re- 
sult from compression of the opposite cere- 
bral peduncle against the tentorium and 
throw us off the track. 

If he has a space-taking lesion, such as a 
tumor or an abscess, it is likely to be in the 
temporal lobe. Dysphasia, often present with 
left-sided lesions, might be overlooked on 
casual examination, but if the lesion is right- 
sided even this sign would be lacking. Easily 
overlooked quadrantic deficits of visual fields 
and possible uncinate seizures also may occur 
with temporal lobe lesions. 

Even though porphyrin determinations 
were not made, the negative history of pica 
and adequate school progress, absence of 
albumin and sugar in the urine, lack of 
anemia, and normal x-ray of long bones 
adequately exclude lead poisoning. Determi- 
nations of urinary coproporphyrin would be 
of little help in this case since they may in- 
crease with encephalitis and with cerebral 
tumors. Whether they arise from breakdown 
of hemoglobin or of nervous tissue seems to 
make little difference with ordinary methods 
of determination. 

Early in the morning after admission, the 
midbrain had clearly herniated through the 
tentorium or the medulla through the fora- 
men magnum or both. Immediate emergency 
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Fig. 1. The right lateral ventricle is displaced 
across the midline. There is a lobulated mass pro- 
truding from the floor of this ventricle. The left 
lateral ventricle is not seen. There are some signs 


of chronic increase in intracranial pressure. 


ventricular drainage provided a singularly 
fortunate result, since decompression was ac- 
complished before irreversible changes oc- 
curred. 

Obviously the x-ray will provide the major 
clue to diagnosis here. One would like to 
know whether there were abnormalities of 
the mastoids or ears, whether there was 
intracranial calcification and erosion of the 
sella, or whether there were signs of long- 
standing increase in intracranial pressure. 
One wonders why the air was injected into 
the right lateral ventricle. Had he developed 
new localizing signs or did the reflex findings 
in the left leg appear to indicate a right- 
sided lesion? 

DR. DONALD B. MATSON. The right side was 


used for ventricular drainage as a matter of 


convenience. 











June 1960 






DR. PAINE. The x-ray, then, shows a swell- 
ing in the floor of the enlarged and leftward- 
shifted right ventricle. We do not know 
about the left ventricle because it did not fill. 
It could be large or small, although the 
smallest ventricle is often (but not always) 
on the side of a space-taking lesion. There 
is very little air in the third ventricle and 
possibly something is pressing down on it 
from above. 

If this is not an abscess, what is it? Astro- 
cytoma is most commonly found and may 
often, although not necessarily, be calci- 
fied. Also, it would usually have a single 
smooth and not lobulated contour if it were 
cystic. Ependymomata, on the other hand, 
lie more commonly close to the ventricle, 
are often lobulated, and need not be calcified. 
There are two points against an adenoma 
of the choroid plexus: usually there is a com- 
municating, not an obstructive, hydrocepha- 
lus, and second, if they occur in the lateral 
ventricle, they originate from the glomus 
and not so far anteriorly as this lesion. The 
attractive possibility of a colloid cyst of the 
third ventricle would not give a lobulated 
outline. Usually other supracellular lesions 
are midline in position and the vast majority 
are calcified, but a laterally placed dermoid 
or epidermoid cyst may occur. Some people 
believe that these have (in air x-rays) a 
curious irregular streaking arrangement cor- 
responding to the folds of the surface, which 
is pathognomonic of this lesion. 

Facts strongly in favor of abscess or other, 
possibly mycotic, infection really are limited 
to the history of respiratory disease. Similarly, 
if an intracranial hemorrhage produced this 
bulging mass, I should think one could ex- 
pect cells in the cerebrospinal fluid. 

Finally, I think that we are dealing with a 
tumor of the floor of the lateral ventricle 
and that the acute symptoms result from ob- 
struction at the foramen of Munro or an- 
terior part of the third ventricle. Dr. Harris 
can probably tell us what type of tumor this 
is from the x-ray, but it would not be fair 
to ask. 

DR. GEORGE B. C. HARRIS. The lateral plain 
film of the skull shows the split sutures. The 
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Fig. 2. 


head is perhaps a little large, but there are 
no localizing signs in this film, such as calci- 
fication or erosion of the sella turcica. One 
feels that the thinning of the cranial vault 
and the width of the sutures may indicate 
chronically elevated intracranial pressure. 

In the frontal view (Fig. 1) in the ventric- 
ulogram, the large right ventricle is shifted 
toward the midline, almost certainly under 
the falx cerebri. The floor of this ventricle 
contains the lobulated tumor. 

DR. PAINE. Perhaps I could be permitted a 
parting shot. The x-rays indicate a long- 
standing intracranial hypertension and the 
appearance of the mass, which may be al- 
most pedunculated, is precisely that of a 
choroid plexus adenoma, although it lies 
quite far forward, apparently. 

DR. MATSON. This case is unique in sev- 
eral ways. One cannot count on being as 
lucky as this when acute intracranial hyper- 


A and B, High and low power microscopic 
plexus. (Toluidine blue and eosin. x50 and x160.) 
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views of papillary adenoma of choroid 


tension develops, and thinks that sufficient 
warning of impending disaster was given by 
the patient at the time of admission to 
prompt more energetic treatment of this con- 
dition. It is fortunate that someone like the 
neurosurgical resident happened to be near 
the bedside when this 
curred. Also, the fact 
equipment, required for a drill-hole decom- 


acute accident oc- 


that sterile surgical 


pression of the ventricle, was immediately 
available, probably saved this boy’s life. 

We felt, partly on statistical grounds, that 
this boy probably had a lesion in the pos- 
terior fossa, until the ventriculogram showed a 
mass protruding into the lateral ventricle. 
Statistically, this means ependymoma to me. 

Unlike the adult, where the fourth ven- 
tricle site is most common, choroid papil- 
lomas in children occur most often in the 
posterior part of the lateral ventricles near 
the glomus. 
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We thought that failure to fill the left 
lateral ventricle with air probably occurred 
because that ventricle was filled with tumor. 
Therefore we explored the left side first, only 
to find it normal except that the septum 
pellucidum ballooned over from _ right 
to left. When this was incised, we found the 
tumor in the anterior aspect of the right 
ventricle which had prolapsed through the 
foramen of Munro. 

DR. GORDON F. VAWTER. The tumor is a 
papillary adenoma of the choroid plexus. It 
was fleshy, very soft, and pink, with rugose 
surface and measured almost 3 cm. in diam- 
eter. Typically, the papillary fronds were 
lined by a single layer of nonvacuolated or 
nonciliated cells lying upon an often degen- 
erate and calcified fibrovascular core in 
which no glial tissue was seen (Fig. 2). This 
kind of degeneration probably has a good 
deal to do with the tendency of these tumors 
to produce massive intraventricular hemor- 
rhage. 

DR. MATSON. It is a happy thing to be able 
to give a 2-year follow-up at a C.P.C. The 
boy recovered quickly from the operation 
and has remained completely well. 

This choroid papilloma fascinates many 
people even though it is not too common. 
Geneticists are interested because this may 
be a congenital lesion: we have seen them 
in newborn infants and have removed one 
from a premature infant 3 weeks before the 
expected date of confinement. The physiolo- 
gist is interested in these tumors because 
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they are associated with hydrocephalus in 
the complete absence of block to the circu- 
lation of cerebrospinal fluid. Pathologists are 
interested in the tumor because of its relation 
to other ependymal tumors and because of 
the rare possibility of malignancy. The 
pediatrician is interested because they are so 
common, relatively speaking, in early life. 
Finally, they are of interest to the surgeon 
because in most instances a surgical cure can 
be obtained if they are diagnosed early 
enough. 

In 17 years we have seen 16 cases; most 
are in children under 3 years of age, the 
average age being 14 months. The charac- 
teristic picture, if there is one, is that of 
increased intracranial pressure, communicat- 
ing hydrocephalus, often with xanthochromic 
or bloody cerebrospinal fluid with high pro- 
tein content, and a mass in the lateral ven- 
tricle. All 16 tumors occurred in the lateral 
ventricles except for one which occupied the 
fourth ventricle. Only one other case is 
known to me in which the papilloma arose 
in an area similar to that in which today’s 
tumor was found. Many of them have been 
quite large, up to 8 cm. in diameter. In the 
11 patients in whom they were successfully 
removed (7 are normal and 4 are somewhat 
retarded) , the hydrocephalus has been cured, 
and therefore it seems unlikely that the hy- 
drocephalus results from block of the resorb- 
ing mechanisms secondary to intraventricular 
hemorrhage. 
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The etiology of cat-scratch fever 


CatT-scRATCH fever, benign lympho- 
reticulosis, is a nonfatal systemic illness typi- 
fied by malaise, headache, low grade fever, 
and lymphadenitis. While the patient may 
not appear acutely or chronically ill, the 
characteristic lassitude can be so marked as to 
be alarming, and the size of the involved 
node or nodes is often striking. In most in- 
stances the history will reveal some associa- 
tion with cats, although the patient may not 
recall the time or location of a specific abra- 
sion. The incubation period is variable; a 
survey of cases described in the literature has 
indicated an interval of from 10 to 30 days 
between the date of probable inoculation and 
the development of significant regional ade- 
nopathy. In 1 volunteer subject inoculated 
intradermally with material from the node of 
a known case of cat-scratch disease, regional 
adenopathy began 8 days following inocula- 
tion and progressed to fluctuation in about 
20 days.* At the height of the response of 
the lymph node a skin papule appeared at 
the site of the primary intradermal inocula- 
tion and persisted for several days. This se- 
quence observed in a human subject infected 
experimentally seems to be characteristic also 
of the natural infection. 

Apparently the disease is of world-wide 
distribution, having been reported in France, 
Great Britain, Canada, Australia, the United 
States, South America, Switzerland, and In- 
dia. Viral etiology has been postulated, the 
agent thought to belong to the psittacosis- 
venereal lymphogranuloma group. Patients 
with this disease show low titers of comple- 
ment-fixing antibodies to Lygranum and posi- 
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tive skin reactions following intradermal in- 
jection of an antigen prepared by the Frei 
test from an involved lymph node of a known 
case. * Stained sections of primary skin le- 
sions and involved lymph nodes from both 
man and monkeys show large numbers of in- 
tracellular and extracellular granulelike ele- 
mentary bodies similar to those of psittaco- 
sis.» On the basis of similarity in the type of 
elementary body, a possible relation between 
the etiologic agent of cat-scratch fever and 
that of feline pneumonitis has been sug- 
gested.* ° The infectious agent of the latter 
is antigenically related to the psittacosis- 
This 


agent can be isolated readily, and passage is 


venereal lymphogranuloma viruses. 
established in mice by intranasal instillation. 
A similar transfer of material from infected 
nodes of cat-scratch disease has not resulted 
in disease in mice. Efforts to isolate the in- 
fectious agent by the inoculation of other ex- 
perimental animals have not proved success- 
ful; likewise, attempted cultivation by the 
use of conventional laboratory media and by 
tissue culture methods has been without suc- 
cess. Cats which transfer the agent to human 
subjects show no evidence of illness and have 
no reaction to the intradermal injection of 
the antigen. 

Recently a preliminary report was pub- 
lished in the Proceedings of the Society for 
Experimental Biology and Medicine which 
concerns hemagglutination of rabbit erythro- 
cytes by pus from cases of cat-scratch fever. 
This report by Dodd, Graber, and An- 
derson® is of considerable interest since it 
presents evidence of a viral type of hemag- 
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glutination and describes attempts to dem- 
onstrate specific hemagglutinin-inhibiting 
antibody in the serum of patients with this 
disease and in rabbits immunized by means 
of pus suspensions. Material from the lymph 
nodes was obtained from 10 persons with cat- 
scratch fever, the clinical diagnosis having 
been made on the basis of regional nonbac- 
terial lymphadenitis and a history of cat 
scratch and verified in 8 of the 10 cases by 
positive skin tests to cat-scratch antigen. The 
pus, as aspirated, was diluted 1:5 in physio- 
logic salt solution and 2 samples heated at 
56° C. for 1 hour on consecutive days for the 
preparation of skin-test antigen. This lymph 
node material, either untreated or heated, 
was diluted serially in phosphate buffered 
saline through 1:512. One drop of each dilu- 
tion was mixed with | drop of a 2 per cent 
suspension of washed rabbit red cells. The 
tubes were incubated in a water bath at 37° 
C. for 30 minutes followed by light centrif- 
ugation (1,500 r.p.m. for 30 seconds). Such 
preparations were observed for phenomenon 
of hemagglutination by gentle shaking of the 
tubes and notation of the appearance of 
clumping of red cells. 

Similar tests were set up with the use of 
trypsinized erythrocytes prepared by treat- 
ment with 0.1 per cent trypsin for 30 minutes 
in a water bath at 37° C. and with tanned 
cells prepared by similar treatment with 
dilute tannic acid. Human sera tested for the 
possible detection of inhibition of hemagglu- 
tination included specimens obtained from 
some of the infected individuals from whom 
pus was taken from the lymph nodes, serum 
from a retested person with a known positive 
skin test to cat-scratch fever antigen, and for 
control, serum from an individual known to 
be suffering from an adenovirus infection. 
The rabbit sera were obtained before and 
after immunization of the animal with its 
own red cells previously treated with pus 
from the infected node of a patient with cat- 
scratch disease. Tests for the presence of a 
hemagglutinin-inhibiting antibody in the 
serum were based on standard procedures: 
the incubation of equal volumes of serum and 


a pus dilution, containing 4 hemagglutinat- 
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ing units, for 30 minutes in a water bath at 
37° C. before testing for hemagglutination 
of red cells. 

Rabbit erythrocytes were agglutinated by 
all 10 samples of pus from known or sus- 
pected cases of cat-scratch fever including 
the 2 patients in whom a positive skin test 
could not be evoked. Maximal agglutination 
was observed, however, only with samples of 
pus from patients with positive skin tests. 
Similar over-all results were obtained with 
the use of trypsinized and tanned red cells, 
but neither human cells nor sheep cells were 
agglutinated by the lymph node material. By 
way of comparison, similar agglutination tests 
were carried out using purulent material 
from the lymph nodes of 3 patients with 
lymphadenitis but with no clinical evidence 
or evidence from skin-tests of cat-scratch 
fever. No agglutination of red cells was de- 
tected. The presence of a hemagglutinin-in- 
hibiting antibody was demonstrated consist- 
ently in the serum of rabbits immunized by 
material from lymph nodes of patients with 
cat-scratch fever. The serum of the patient 
suffering from adenovirus infection was en- 
tirely negative for this type of antibody. At 
the time of this report not all of the sera 
from patients with cat-scratch disease being 
tested showed this hemagglutinin-inhibiting 
antibody to the authors’ satisfaction. These 
investigations are still in progress, together 
with virus elution studies as a means of veri- 
fying viral etiology. 

In a summary discussion the authors state: 
“Lack of previous evidence of hemagglutina- 
tion in cat scratch fever and the possibility 
that the procedures described may be useful 
in diagnosis of the disease prompted this pre- 
liminary report. Good evidence that the he- 
magglutinin is a virus has been obtained . . . 
and will be published.”* 


RUSSELL J]. BLATTNER, M.D. 
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Tuberculosis Medical Research—National 
Tuberculosis Association, 1904-1955. 
Virginia Cameron and Esmond R. Long, 
M.D., New York, 1959, National Tubercu- 
losis Association, 325 pages. Price $5.00. 


This book describes the many studies in tuber- 
culosis sponsored and/or supported by the 
National Tuberculosis Association between 1904 
and 1955. From these laboratory and clinical 
studies has come a better understanding of the 
problems of tuberculosis in all age groups. Most 
of the research supported by the National Tuber- 
culosis Association has been directed toward 
broadening our knowledge of the bacteriologic, 
immunologic, and epidemiologic aspects of tu- 
berculosis and related diseases. 

The text has limited interest for most physi- 
cians since it is essentially an historical account 
of research supported by a single voluntary 
health organization. 

ROBERT H. HIGH, M.D. 


Fluid and Electrolyte Therapy: A Unified 
Approach. 
Donald E. Pickering, M.D., and Delbert 
A. Fisher, M.D., Portland, 1959, The 
Medical Research Foundation of Oregon, 
104 pages. Price $11.00. 


The lack of comprehension concerning the 
theory and management of clinical fluid and 
electrolyte problems is a serious blot on our 
present methods of medical education. The re- 
sults of these inadequacies are only too evident 
in the bewilderment of the student, intern, 
resident, and practicing physician alike when 
confronted with such problems. Any effort with 
the express purpose of providing solid corner- 
stones upon which to build reasonable concepts 
in this field deserves serious consideration. 

In the foreword of the book it is stated that 
“the objectives of this book . . . are to present 
in concise form the fundamental principles regu- 
lating the volume and composition of body fluids 
and a simplified though rational procedure by 


which the physician can assay and correct dis- 
turbances in these fluids as encountered in various 
pathological states.” With emphasis on “concise” 
and “simplified,” the reviewer concedes that the 
authors have succeeded admirably. 

The book is arranged in three general sections. 
Fluid and electrolyte homeostasis is discussed in 
terms of disorder of hydrogen ion concentration 
and volume and concentration of body fluids. 
The presentation is an amazingly good conden- 
sation of the present-day theories of the patho- 
physiology of these derangements. This section 
does, however, contain a serious error in the 
theory of antidiuretic hormone action that I 
trust will be corrected in future printings (i.e., 
that antidiuretic hormone increases water excre- 
tion). 

The second section deals with general plans 
of treatment of maintenance, deficit, and con- 
temporary fluid and electrolyte requirements. 

The final section illustrates the authors’ ap- 
proach to specific problems such as diarrhea, 
vomiting, diabetic acidosis, salicylism, burns, and 
renal failure. Scattered throughout are numerous 
examples of their approach to the specific 
problems. 

The appendix contains a list of the composition 
of the more commonly used electrolyte solutions 
and an example of a “flow” sheet that can be 
kept by the bed of any patient with a fluid or 
electrolyte problem. 

The authors have devised a series of small 

10 or 30 c.c.) vials of concentrated electrolyte 
solutions which may be added to readily avail- 
able bottles of 5 per cent D/W. At first glance 
one might cringe at being forced to learn an 
entirely new set of pharmacologic concoctions. 
However, their versatility makes this an ingen- 
iously simple but by no means the only method 
of therapy. A physician who understands the 
basic principles involved can continue to prepare 
the fluid electrolyte mixtures in a way with which 
he is already familiar and yet attain the same 
results. 

In the attempt to be concise (the book is only 
104 pages long) the authors have necessarily 
generalized occasionally. In addition some per- 
tinent data, difficult to find, are alluded to but 
no specifics are given (e.g., the make up of a low 
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osmolar residue diet). Such defects are, how- 
ever, relatively few in number and rarely con- 
cern important basic concepts. There is an ample 
bibliography available for anyone interested in 
pursuing a particular subject. 

Accompanying the book is a circular calcula- 
tor which allows rapid estimation of the probable 
fluid and electrolyte requirements of the patient, 
depending on the cause of the problem. 

If the calculator, or indeed the book, is used 
solely as a crutch which enables one to quickly 
order and mix electrolyte “cocktails,” then their 
publication will do more harm than good. If, 
however, the physician employs both of them 
to gain a better over-all picture of the problems 
that he faces and realizes full well that the book 
and calculator will neither diagnose the condi- 
tion nor cure the patient, this two-in-one offer 
is a bargain at twice the price. 


DANIEL S. FLEISHER, M.D. 
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Child Welfare: Principles and Methods. 
Dorothy Zietz, Ph.D., New York, 1959, 
John Wiley & Sons, Inc., 384 pages. Price 
$5.50. 


As the author states in the introduction, “this 
book is addressed to the college classroom. It 
provides a backdrop for an examination of 
current services and traces the origins and 
antecedents of the various methods through 
which our communities attempt to meet the needs 
of children today.” For the purpose for which 
it was intended, the book is worthy of merit. 
For the pediatrician, however, there is little of 
practical value to be gained from it. Dr. Zietz 
is to be complimented in making this material 
available to those who are, or will be, engaged 
in the ancillary services which are concerned 
with the various aspects of child welfare. 


RICHARD W. OLMSTED, M.D. 
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The Department of Pediatrics of the Univer- 
sity of Florida College of Medicine has recently 
established training programs for (a) advanced 
work in immunology and infectious disease and 

b) noncategorical training leading to research 
and teaching in pediatrics beginning July 1. 

The first program, an interdisciplinary pro- 
gram jointly sponsored by the Departments of 
Medicine, Microbiology, and Pathology, _ is 
planned to foster competence in both basic and 
clinical aspects of infectious disease and im- 
munology through a 2- to 3-year program. It is 
available to qualified individuals with a minimum 
of 1, preferably 2, years of straight internship 
or residency. Stipends begin at $6,000 per year. 

The second program is designed to provide 
a period for intensive study, research, and teach- 
ing experience in the basic sciences related to 
major fields of pediatric research, as an initial 
phase in preparation for a career in full-time 
academic pediatrics. The basic fields currently 
available are (a) immunity and resistance mech- 
anisms, (b) biophysical biochemistry, includ- 
ing polysaccharide and protein chemistry, and 
c) mechanisms of embryogenesis, growth, and 
development. It is available to highly qualified 
individuals with a minimum of | year of straight 
pediatric internship or residency or the equiva- 
lent and plans for an academic career. Stipends 
start at $7,000 per annum. Specific plans for 
each program will be based on individual needs. 

For further information contact Richard T. 
Smith, M.D., Department of Pediatrics, Univer- 
sity of Florida College of Medicine, Gainesville, 


Fla. 


A booklet, “I Went to the Hospital,” has been 
written and illustrated for the preschool child 
anticipating a hospital stay by the Parents’ 
Committee of the Children’s Ward of Tompkins 
County Hospital, Ithaca, New York. For chil- 
dren of all ages and their parents, a 22 minute, 
16 mm. color film, “A New World for Peter,” 
shows what the child’s hospitalization is like. 
Che film was also prepared by the Parents’ 
Group under the supervision of the Cornell 
University Photo Science Department. 








“I Went to the Hospital” may be purchased 
for 25 cents per copy plus a 5 cents mailing 
charge. Bulk prices will -be supplied on request. 
The film can be rented for $7.50 per day and 
prints can be purchased for $175.00. Correspond- 
ence should be directed to Post Office Box 23, 
Ithaca, N. Y. 


For the coming year the Long Beach Pediatric 
Society has elected Dr. William Zantiny, presi- 
dent; Dr. Charles Latshaw, vice president; and 
Dr. Paul M. Kegan, secretary-treasurer. 


The First Regional Pediatric Conference for 
the Middle East and the East Mediterranean 
was held in Cairo March 6 to 11 under the 
chairmanship of Prof. M. Diwany. Over 300 
physicians, representing 17 countries, attended. 
Eight Americans, who were members of the 
United States Naval Research Unit, and a 
Canadian were present and participated in the 
program. The principal subjects discussed were 
rheumatic fever, poliomyelitis, nutritional prob- 
lems, and tuberculosis. 

A prominent part of the program was the social 
activities which were carried out with Oriental 
splendor and true Arabic hospitality. 

The next meeting will be held in Ankara in 
the fall of 1961. 


The American Board of Pediatrics, Inc., 
certified the following diplomates at New York, 
New York, on Feb. 26, 27, and 28, 1960. 
Aziza, Charles, 138-25 31st Drive, Flushing 54, 

New York 
Becker, Amy Mayes, 27 West 96th Street, New 

York 25, New York 
Bergstrom, Roger Heaner, 409 Ritchie Parkway, 

Rockville, Maryland 
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Prevention of rheumatic fever recurrences 


IN A RECENT paper, Lim and Wilson’ 
have compared daily oral prophylactic peni- 
cillin with therapeutic doses of penicillin 
given for 10 days for every upper respiratory 
infection as a means of preventing rheumatic 
recurrences. Data on a total of 213 patients 
followed for a 6 year period are presented: 
110 received continuous daily prophylactic 
penicillin and 103 intermittent penicillin 
therapy. The patients in the 2 groups, how- 
ever, were not matched carefully in regard to 
number of rheumatic attacks, cardiac lesions, 
or age or interval since the last attack. Fur- 
thermore, some of the patients were switched 
from one group to another. 

A larger number of recurrences were ob- 
served in the group on continuous daily pro- 
phylactic penicillin than in the group re- 
ceiving intermittent penicillin therapy. Since 
the patients in the latter group were older 
and the interval since the last attack was 
longer, however, the comparison is not valid. 
The authors themselves state that if these 
factors are taken into consideration the rate 
of recurrence shows no significant difference 
between the 2 groups. In any study of rheu- 
matic patients, unless cases are matched as 
closely as possible in every way, the signifi- 
cance of the results is open to question. 

It is now well established that prophylaxis 
for the prevention of streptococcal infections 
reduces the incidence of rheumatic recur- 
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rences. At the present time 3 prophylactic 
regimens are commonly used: monthly in- 
tramuscular injections of 1,200,000 units of 
benzathine penicillin G, oral penicillin, 
200,000 units twice daily, or sulfadiazine, 0.5 
to 1 Gm. once a day.* The first regimen is 
foolproof and the most effective.* The 2 
oral regimens are somewhat less reliable be- 
cause they depend on the cooperation of 
the patient. 

In comparison with a regimen in which 
penicillin is given whenever signs of an upper 
respiratory infection develop, the standard 
prophylactic measures recommended by the 
American Heart Association have distinct 
advantages. Rheumatic children, who often 
have had long bouts of illness, tend not to 
report minor symptoms. Furthermore, rheu- 
matic recurrences frequently follow subclini- 
cal streptococcal infections which would not be 
treated.* The majority of upper respiratory 
infections are of viral rather than of strep- 
tococcal origin.’ Therapeutic doses of peni- 
cillin, therefore, would be given unnecessarily 
at frequent intervals. The generally accepted 
methods for the prevention of recurrences of 
rheumatic fever, therefore, are preferable to 
a regimen of intermittent therapy given only 
when signs of an upper respiratory infection 


are detected. 


ANN G. KUTTNER, M.D. 
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The superior child: selective precocity 


For tHe third successive year, Bobby 
Fischer, 16-year-old Brooklyn schoolboy, won 
the United States chess championship. He 
has now equaled the record made by Reshev- 
sky who scored 3 straight victories in 1936, 
1938, and 1940. 

As in music and mathematics, precocity is 
not infrequent among the great masters of 
chess. Samuel Reshevsky learned the game 
at 34 years of age and at the age of 8 de- 
fended himself ably against some of Amer- 
ica’s best players. José Capablanca, who 
wrested the world championship from 
Emanuel Lasker, learned to play at 4 years 
of age. Paul Morphy, one of the great chess 
masters of all times, began his career at 12 
years of age and quickly overcame all op- 
ponents in his native New Orleans. 

Chess playing is unique among the great 
skills in that it can be acquired without book 
learning. Reuben Fine, an author of several 
books on chess, states that he never read a 
book on the subject until he became a mas- 
ter. Emanuel Lasker, who retained the world 
championship for 27 years, rarely looked at 
a book on chess, although he read widely in 
other fields, particularly mathematics and 


philosophy. 


Precocity in chess, as in music and mathe- 
matics, requires a high order of general in- 
telligence, opportunity to see the game 
played, strong motivation, and a combina- 
tion of mental qualities especially suited to 
the subject at hand. Unlike music, chess 
does not “run in families.” It is notable that 
in chess, as in musical composition, no 
woman has ever achieved a place of high 
eminence. 

The unique feature of young Fischer’s 
career is the speed with which he has risen 
to the top in the chess world. Taught by his 
10-year-old sister, he began to play chess at 
6 years of age, but it was not until he was 
13 that he began to take the game seriously. 
Since then he has made chess history. None 
of the precocious chess players of the past 
reached the heights attained by Fischer at 
so early an age. At 15 he won the title of 
xrand Master, the highest 
position open to a chess player next to 
World Champion. At 16 years of age he is 
regarded by many as one of the 20 best 
players in the world and as a probable 
future contender for the world champion- 
ship. Already his plays show the quality of 
HARRY BAKWIN, M.D. 


International 


greatness. 
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condition of the normal skin in the external ear canal. ¢ Sterile ear 
solution . . . with a specially wrapped sterile dropper. ¢ Does not obscure 
anatomic landmarks during otoscopy. ¢ Virtually nonsensitizing and 
nonirritating. ¢ Each ec. of OTOBIONE contains: anti-inflammatory 
prednisolone acetate, 5 mg., anti-bacterial neomycin (from sulfate) 


3.5 mg., and anti-fungal sodium propionate 50 mg. Supplied: In 5 ce. 
bottles. 
aie WHITE LABORATORIES, INC., KENILWORTH, N. J. 
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Fostex® 


e _ treats their 
e @ A @acne 


® while they 
wash ¢% 











degreases the skin helps remove blackheads dries and peels the skin 


completely emulsifies penetrates and sofiens come- removes papule coverings and 
and washes off excess dones, unblocks pores ana facil- permits drainage of sebaceous 
oil from the skin. itates removal of sebum plugs. glands. 


Patients like Fostex because it is so easy to use. They simply wash acne skin 2 to4times 
a day with Fostex Cream or Fostex Cake, instead of using soap. 


Fostex contains Sebulytic®,* a combination of surface-active wetting agents with remark- 
able antiseborrheic, keratolytic and antibacterial actions ...enhanced by sulfur 2%, 
salicylic acid 2%, and hexachlorophene 1%. 


*sodium lauryl sulfoacetate, sodium alkyl aryl polyether sulfonate and sodium dioctyl sulfosuccinate. 


Fostex is available in two forms— 


= G FOSTEX CREAM, in 4.5 oz. jars. 


FOSTEX CAKE, in bar form. 


Fostex Cream and Fostex Cake are inter- 
changeable for therapeutic washing of the skin. 
Fostex Cream is approximately twice as drying 
as Fostex Cake. 


Fostex Cream is also used as a therapeutic 
shampoo in dandruff and oily scalp. 


Write for samples. 


WESTWOOD PHARMACEUTICALS + Buffalo 13, New York 
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CowS MILK 
ALLERGY ? 


When infants are allergic or otherwise re- 
active to cow's milk formulas, the sensitiza- 
tion is usually to the lactalbumin fraction. 

Since lactalbumin is a species-specific 
protein, another mammalian milk, such as 
goat's milk, is a logical and practical sub- 
stitute. (Gastrointestinal disturbances with 
abnormal stools, diarrhea, sore buttocks, 
cramping and occasional vomiting have 
been reported* following the ingestion of 


Specify MEYENBERG GOAT MILK (tee 


in 14 oz. cans— evaporated or powdered 


dependable quality since 1934 


Write for full-size trial can. 


JACKSON-MITCHELL Pharmaceuticals, Inc. 
10401 Virginia Avenue, Culver City, Calif. 


MEYENBERG 
GOAT MILK 





soy preparations.) Meyenberg Goat Milk 
provides the infant with the irreplaceable 
values and unidentified growth factors 
which nature makes available in natural 
milk. Meyenberg Goat Milk is nutrition- 
ally equal to cow's milk in protein, carbo- 
hydrates and fat; and like cow’s milk 
products, it is available in both evaporated 
and powdered form. The formula transi- 
tion is simple for mother, too. 






Cmte nated 


*Fries, J. H« Milk Allergy—Diagnostic Aspects and the Role of Milk Substitutes, J.A.M.A., 165:1544, 1957. 
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Neo-Polycin Ointment 
helps clear 
topical infections 
promptly 


Neo-Polycin® provides neomycin, bacitracin and 
polymyxin, the three antibiotics preferred for top- 
ical use because these agents are rarely used 
systemically. This combination is effective against 
the entire range of bacteria causing most topical 
infections...has a low index of sensitivity...and 
does not interfere with wound healing. And Neo- 
Polycin provides these three antibiotics in the 
unique Fuzene® base, which releases a higher 
concentration of antibiotics than is possible with 
grease-base ointments. 

Each gram of Neo-Polycin contains 3 mg. of neomycin, 400 


units of zinc bacitracin and 8000 units of polymyxin B sulfate 
in the unique Fuzene base. Supplied in 15 Gm. tubes. 


in 


(oN PITMAN-MOORE COMPANY 


DIVISION OF ALLIED LABORATORIES, INC., INDIANAPOLIS 6, INDIANA 
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D)) for hot weather ears 


the FURACIN forecast: 
immediate relief, /| 

. , 44) 
rapid clearing =) 


Furactn Ear Solution provides rapid bactericidal action 
against most of the organisms encountered in otitis externa 
and media.':? It acts quickly to lessen pain, itching, malodor 
and drainage—even in patients who had previously been 
refractory to other agents.* 

Intended for topical application only, Furactn obviates com- 
plications which may result from the local administration of 
agents widely used for systemic therapy.* 


FURACIN EAR SOLUTION 


BRAND OF NITROFURAZONE 


broadly bactericidal — even in tissue exudates / negligible 
bacterial resistance / nonirritating / slightly viscid — does 
not evaporate / water-soluble — facilitates cleansing / 
odorless and nonstaining / anhydrous 


Formula; Furactn 0.2% in hygroscopic, water-soluble, anhydrous polyethylene 
glycol. Supply: Dropper bottle of 15 cc. 


References: 1. Alonso, M.: Bol. As. Med. Puerto Rico 50:105, 1958. 2. Benton, 
C. D., Jr.: South. M. J. 48:546, 1955. 3. Peele, J. C.: Laryngoscope 63:488, 1953. 
4. Leopold, I. H.: J. M. Soc. N. Jersey, 53:213, 1956. 


THE NITROFURANS—a unique class of antimicrobials . . . 
neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


The Journal of Pediatrics 





—, 


a 


healing and tissue-regenerating power 


for the severest case of diaper | 


without resort to 


topical corticosteroids and antibiotics 
mums methakote pediatric creme 


(pat. appl. for) 


A 3-month-old white male was hospitalized for 
severe diaper rash, which appeared quite pruritic. 
Treatment with 1% hydrocortisone cream for four 
weeks prior to admission had proved unsuccessful, 
diaper rash lesions becoming increasingly severe 


" 
| 





~ 


~ 


' 





over this period.’ 





Five days /ater. METHAKOTE had been applied in 
thin layers on a b.i.d. schedule for five days. After 
the first 36 hours, improvement was quite notice- 
able. In addition to a lessening in erythema, the 
child appeared comfortable and cried less often. 





Three weeks after admission. After five days of the 
b.i.d. treatment, METHAKOTE had been applied 
t.i.d. Improvement progressed to complete healing 
as shown. Nurses commented on the ease with 
which the cream could be washed from the pa- 
tient’s body and from their own hands. 


‘, 
JS 
= 


Treatment with METHAKOTE was continued at home; follow-up at weekly intervals revealed that new skin had formed nicely 


in the diaper area. At no time during prolonged use of METHAKOTE was there any side effect or idiosyncrasy-type reaction 


a new development from Pharmaceutical Division 








whether the case Is mild, moderate, or 
severe...clear diaper rash fast...and help 
keep it clear with methakote pediatric creme 


Eleven days /ater. METHAKOTE treatment had 
been started on a t.i.d. schedule. One week later, 





Four-month-old male with diaper rash of one week's after improvement had occurred, frequency of 
duration. Condition developed as a result of diar- administration was reduced to b.i.d. Four days : 
rhea contracted during epidemic on ship.' later healing was complete. 





METHAKOTE* promotes rapid healing and tissue regeneration through 
a protein hydrolysate fortified with the amino acids, methionine and 
cysteine ...shown to be especially important at the site of wound 
healing.** 


Response is maintained and recurrences prevented by the antiseptic, 
benzethonium chloride, which eliminates Bac///us ammoniagenes, a 
causative factor in diaper rash.° This potent but nonirritating quater- 
nary ammonium germicide also has been shown to inhibit the growth 
in vitro Of Staphylococcus aureus, an organism often responsible for 
secondary pyogenic infection of the diaper area. 





MeTHAKOTE establishes normal skin acidity and an optimal physiologic 
environment through the buffering action of the protein hydrolysate. 
Soothing and lubricating action is provided through Borden’s wash- 
able, nonsensitizing emollient vehicle, Dermabase.* 


NONSTAINING GREASELESS WASHABLE 


Available in 1% oz. tubes and 3 oz. economy-size tubes. 


1. Susca, L. A.: Treatment of diaper rash, New York J. Med., to be published. 2. Levine, A. J., et al.: Influence of amino 
acid therapy in chronic idiopathic pruritus ani, Gastroenterology 35: 409, 1958. 3. Review: Requirements for sulfur amino 
acids, Nutrition Rev. 17:74, 1959. 4. Christian, J. R., and Gonzalez, F. A.: The topical treatment of acute and chronic 
diaper rash with an amino acid cream, Clin. Med.,to be published. 5. Editorial: Diaper rash, J.A.M.A. 165:254, 1957. 


AOC MARK OF £€ BOROEN PANY 


Pharmaceutical Division, 350 Madison Avenue, New York 17, N. Y. 5 
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| grab now? Here’s my VI-PENTA...why won't she give me more! 


VITAMIN FORMULATIONS TO MEET THEIR “GROWING” NEEDS 


ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc + Nutley 10, N. J. 











quiets the cough, 
calms the patient 


PHEN E RGA N°’ EXPECTORANT 


Promethazine Expectorant, Wyeth 
With codeine Plain (without codeine) 


Provides four distinct beneficial actions... 
expectorant aantihistaminic sedative topical anesthetic 


non-narcotic pediatric formula with dextromethorphan 
for antitussive action equivalent to that of codeine 
without its side-effects 


Pediatric PHENERGAN EXPECTORANT 


Promethazine Expectorant with Dextromethorphan, Wyeth 


For further information on prescribing and administering 
PHENERGAN Expectorant see descriptive literature, available 


on request. A 


Century of 
Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine 
























tablets deanol acetamidobenzoate 
Improves night-time restoration and day-time performance 


® Gradually prepares patient to awaken better rested and 
more alert 
... permits sounder sleep 
...lessens sleep requirements 


® Increases daytime energy 


® Counteracts mild depression 
...acts to stabilize emotionally disturbed patients with 
or without concomitant disease 


® Useful in treating children with learning defects and behavior 
problems...lengthens attention span 


® Unlike monoamine inhibitors. It is not necessary to monitor 
Deaner’s administration with repeated laboratory 
tests...Deaner may be given with safety to patients with 
previous or current liver disease, kidney disease or 
infectious diseases. 


*Deaner’ is supplied in scored tablets containing 25 mg. of 
2-dimethylaminoethanol as the p-acetamidobenzoic acid salt. 


In Mild Depression 


chronic fatigue and many other emotional and behavioral problems r 
Riker— 
Literature, file card and bibliography on request ¢ ahaa 
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The new 


Blood levels after 
oral administration: 
on a fasting stom- 
ach appear approx- 
imately twice as 
high as oral potas- 
sium penicillin V.' 


.. and 
higher 
than 
intramuscular 
penicillin G 


potassium. ' 


penn allin 


“s poon 








. absorbed 
speedily through- 
out the 
gastrointestinal 
tract—stomach 


9 
to colon.* 
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DRAMCILLIN- 


Ca ae 


that SULPAaSSe 


Effective against “resistant” staphylococci: 
Some strains of staphylococci resistant 
to penicillins G, O and V exhibit sensi 
tivity to potassium phenethicillin 
(DRAMCILLIN-S). This synthetic peni- 
cillin appears more resistant than 
natural penicillins to inactivation by 
staphylococcal penicillinase. In vitro 
testing remains important in the use 
of this as of other antibiotics. 


Allergenicity possibly reduced: Although 
allergic reactions to the new, synthetic 
penicillin have not been reported, it is 
not as yet possible to draw definite con- 
clusions regarding the incidence of aller- 
genicity to DRAMCILLIN-S, or to its cross- 
allergenicity with natural penicillins. It 
is recognized that oral therapy presents 
less danger of severe allergic reactions 
than does parenteral penicillin therapy. 
The usual precautions for oral penicillin 
therapy should always be observed. Spe- 
cial care should be exercised in patients 
with histories of asthma, hay fever, urti- 
caria, or previous reaction to penicillin. 


June, 1960 


s* the “needle” 





potassium phenethicillin 





Indications: DRAMCILLIN-S is indicated in 
the treatment of infections caused by 
penicillin-sensitive organisms. Like all 
oral penicillins, it is not recommended 
at present in deep-seated or chronic in- 
fections, subacute bacterial endocarditis, 
meningitis or syphilis. 

Dosage: One or 2 teaspoonfuls (125 mg./ 
tsp.), 3 or 4 times daily, depending on 
the severity of the infection. To assure 
optimum blood levels, it is advised that 
this medication be taken in the fasting 
state. Beta hemolytic streptococcal infec- 
tions should be treated forat least 10 days, 


Availability: Bottles of 30 and 60 cc. Each 
teaspoonful (5 cc.) supplies 125 mg. 
DRAMCILLIN-S, equivalent to 200,000 
units. 

References: 1. Wright, W.: Cited by Morigi et al.’ 2. Pindell, 
M. H.; Tisch, D. E.; Hoekstra, J. B., and Reiffenste 

Antibiotics Annual, 1959 
Wheatley, W. B., and : Annual 19 
1960, p. 127. *with regard to immediate blood levels 


DRAMCILLIN'$ 
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ELIPTEN: a new anticonvulsant 
that “oftentimes will turn the 
tide” in EPILEPSY 


Elipten is a new anticonvulsant chemically unrelated to other 
antiepileptic agents. Clinical trials in thousands of patients have 
shown that it controls most types of epilepsy and is especially 
effective when combined with other anticonvulsants. 


improves Control, Alertness, Learning Ability 

With Elipten, more epileptic patients can be completely or ade- 
quately controlled. Elipten reduces the frequency of seizures in 
most types of epilepsy and is often effective in refractory cases, 
especially when combined with other anticonvulsants. Used ad- 
junctively, it often permits reduced dosage of other drugs, thus 
minimizing their side effects; in some cases, other drugs can be 
eliminated. 

By obviating or reducing the need for barbiturates, Elipten im- 
proves alertness and learning ability in children. It has little or no 
toxic effect on liver, kidney, or blood. 


Clinical Reports 

Forster’ states: “Elipten...has a definite role in improving the 
therapy, particularly of petit mal epilepsy.’” He notes further that 
Elipten “... oftentimes will turn the tide when added to partially 


“ 


successful medication.” Meyer* observes: “. .. this drug is useful in 
generalized and localized convulsions as well as in status epilepti- 
cus. In addition, it is useful in the control of petit mal epilepsy 
and is of particular benefit in those cases where petit mal and 
generalized convulsions are combined. We have found it less use- 
ful in temporal lobe seizures.” Lambros* notes complete control 
or marked improvement in 27 of 35 patients treated with Elipten 
(13 were gradually switched to Elipten alone; 14 were given other 
anticonvulsants adjunctively). Niswander and Karacan‘ report 
that in 38 hospitalized psychotic epileptic patients given Elipten, 
grand mal seizures were reduced 25 to 35 per cent. Carter® recom- 
mends concomitant use of Elipten and diphenylhydantoin sodium 
“... to enhance effectiveness and reduce the dosage of both drugs.” 
While most investigators report that a transient skin rash occurs 
in some patients, especially when initial dosage is high, Sheehan* 
states: “On reduction of the dose, this rash quickly disappears and 
does not recur when the dose is gradually stepped up to its original 
level.” Forster’ also notes that “... this [the rash] is not a serious 
complication and does not rule out Elipten therapy.” 


Complete information on Elipten is available on request. 


Suppuiep: Tablets, 250 mg. (white, scored); bottles of 100. 


References: 1. Forster, F. M.: Wisconsin M. J. 58:375 (July) 1959. 2. Meyer, J. S.: M. 
Times 87:743 (June) 1959. 3. Lambros, V. S.: Dis. Nerv. System /9:349 (Aug.) 1958. 
4. Niswander, G. D., and Karacan, 1.: Am. J. Psychiat. 116:260 (Sept.) 1959. 5. Carter, 
C. H.: Dis. Nerv. System 21:50 (Jan.) 1960. 6. Sheehan, S.: Irish J. M. Sc. 390-261 
(June) 1958. 


ELIPTEN® (amino-glutethimide CIBA) 


SUMMIT, NEW JERSEY 


2/2790™8 





sulfa therapy suited 
to young tastes 

and 

tempers... 























Employs the N' acetyl form of KYNEX to imparthigh (@HERRY LIQUID AND 1-DOSE DAILY 


palatability yet retain single-daily-dose effectiveness 
and rapid, high sustained action against sulfa-suscep- 
tible infections. Dosage: first day, 1 tsp. (250 mg.) 
for each 20 lbs.; thereafter, % tsp.-daily for each 20 
Ibs. For 80 lbs., use adult dosage of 4 tsp. (1.0 Gm.) 
initially; and 2 tsp. (0.5 Gm.) thereafter. Taken once 


a day —preferably after a meal. Supplied: Each tsp. 
(5 ec.) contains 250 mg. sulfamethoxypyridazine ac- 
ACETYL PEDIATRIC SUSPENSION 


tivity. Bottles of 4 and 16 fl. oz. 


N' Acety! Sulfamethoxypyridazine 


E> LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 








women of childbearing age... 
and growing children... 


are 
depleting their 


iron j 
reserves 









. 
_LIVITAMIN’ 








LIVITAMIN =~ 


. the preferred 
e “e hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


THE S. E. EWI ASSENGILL COMPANY sist, ronessee « Wow York « Kansas Cty « Sen Franciseo 

















a new concept in pediatric vitamin supplementation 
for normal healthy infants and children 


elimination of unnecessary vitamins 
resulting in a better nutritional 
balance and a 30% reduction in cost 


Recent reports" underscore the fact that an all-inclusive supplement is not 
desirable for the normal healthy infant or child. A daily intake of 400 U.S.P. 
units vitamin D and 30 mg. vitamin C is recommended as an ideal supplement. 
Greater amounts and other vitamins are not necessary for routine use 


. 
Dg __ Funda-Vite 


Each 0.6 ml. contains 400 U.S.P. units vitamin D and 
30 mg. vitamin C. Available in 30 ml. bottles with cali- 
brated dropper. 


FLUORINE added at no additional 
cost — to include the prevention 
of dental caries in pediatric care* 


The role of the physician in the prevention of dental caries is becoming 
increasingly important. Extensive evidence exists that fluoride supplementa- 
tion should be started at birth and continued through adolescence’. As den- 
tists seldom see children during infancy; they are unable to provide care 
during the formative calcifications of teeth. 


F] os —* 
fe Funda-Vite (F) 
= 

















PEDIATRIC DROPS 














Each 0.6 ml. contains 400 U.S.P. units vitamin D, 30 mg. 
vitamin C and 0.5 mg. fluorine (as sodium fluoride). 
Available in 30 ml. bottles with calibrated dropper. 
*CONTRAINDICATED IN COMMUNITIES WITH 
FLUORIDATED DRINKING WATER. 
REFERENCES: 1.) Council on Foods and Nutrition: Vitamin Preparations As Dietary Supplements And 
As Therapeutic Agents. J.A.M.A. 169:110 (Jan. 3) 1959. 2.) May, C. D.: og Pediatrics. 23:833 (May) 
1959. 3.) Sebrell, Jr., W. H.: Vitamins In Medical Practice. Seminar Report, 3:2 (Fall) 1958. 4.) Smith, 
D. W., Blizzard, R. M. and Harrison, H. E.: Idiopathic Hypercalcemia. Pediatrics, 24:268, (August) 
1959. 5.) Council on Dental Therapeutics: Prescribing Supplements Of Dietary Fluorides. J.Am. Dental 
Assoc. 56:589-591 (April) 1958. 


SAMPLES AND LITERATURE—write Medical Department 
‘al (oe) 4 | HOYT PHARMACEUTICAL CORP., Newton, Mass. 
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Children are happier when doctors choose Fleet’ Enema 


They are more willing to accept this ready-to-use pediatric enema because they are spared the ordeal 
of complicated old-style procedures. The compact Fleet Enema takes less than a minute to give and 
avoids the discomfort of large volumes of liquid. Insertion is made easy and safe because of the 
pre-lubricated, anatomically correct 2-inch rectal tube.’ Fleet Enema can be prescribed 
with confidence as “a safe and effective enema preparation for even small children.” 


Widely useful for a variety of diagnostic and therapeutic purposes — 
even for your patients on sodium-restricted regimens.* Systemic 
absorption is negligible.** 

Pediatric size, 2% fl.oz. Regular size, 42 fl.oz. 100 cc. contains: 16 
Gm. sodium biphosphate and 6 Gm. sodium phosphate. Also available: 
Fleet Oil Retention Enema, 4%-fl.oz. ready-to-use unit containing 
Mineral Oil U.S.P 


READY-TO-USE SQUEEZE BOTTLE 


FLEET ENEMA 


PEDIATRIC 


Cc. B. FLEET CO., INC. LYNCHBURG, VIRGINIA 

















NEW AND EXCLUSIVE 


FOR SUSTAINED 
- TRANQUILIZATION 


| MILTOWN* (meprobamate) now available 


in 400 mg. continuous release capsules as 


 Meprospan-400 


fat JUST ONE CAPSULE 
Ot } LASTS ALL DAY 















HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 

e does not impair mental efficiency, motor 
control, or normal behavior 





Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Mepfrospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
QP WALLACE LABORATORIES, New Brunswick, N. J. 


Cme-e427 
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and 
unique 


tetracycline therapy / new antifungal protection in better-tasting aqueous forms 


New Mysteclin-F provides 
antifungal protection plus 
antimicrobial efficacy. Its out- 
standing antifungal agent, 
Fungizone, successfully fore- 
stalls monilial overgrowth. Its 
broad spectrum tetracycline 
base brings unsurpassed 
antibiotic pressure to 
bear against a wide 
variety of bacterial 
infections. Thus, 
even when high 

or prolonged dos- 

age is required, 
new Mysteclin-F 
may be prescribed & 
with confidence. 
New Mysteclin-F, 
unlike bitter -tasting 
nystatin, has the added 
advantage of a pleasing, 
mixed fruit flavor. It is certain 
to win patient cooperation 
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for aqueous drops 
for syrup 
equivalent] and 20 mg. 


without coaxing. Your very 
young patients,so susceptible 
to fungal superinfections, are 
foremost candidates for the 
convenient syrup or drop 
form of new Mysteclin-F espe- 
cially designed for children. 
Supplied: Mysteclin-F 

For Syrup (125 mg. 
phosphate-potenti- 
ated tetracycline 
[HCl equivalent] 
and 25 mg. am- 
photericin B 
[Fungizone] per 

5 cc. teaspoon- 
ful). Mysteclin- 

F For Aqueous 
Drops (100 mg. 
phosphate-potenti- 
ated tetracycline [HCl 





SQUIBB 


amphotericin B 
[Fungizone] per cc.). | 722. Sean 











The Journal of Pediatrics 





Why should you recommend 
Ivory Snow 





for baby’s wash? 


1. Because it’s as safe a soap as a mother can use . . . leaves 
diapers and baby clothes soft, gentle-clean . . . and completely 
free from irritating deposits that can chafe tender skin! 

2. Because it’s as practical for mother as it is safe for baby— 
the only soap that gives a busy mother Ivory-safety in the 
efficient granulated form she needs for today’s washing machines! 


Only Ivory Snow is Ivory-safe 


GIANT SIZE 


IVORY 


a BABY THINGS 


WICE MACHINE +S 
WASHABLES 


LINGERIE DISHES 


' 
vory-Sofe.. Meni for Efficiency 


and granulated for machine efficiency. ———F' | 


i | 


j 
99 44/100% PURE® with Beauty Glow. A PROCTER & GAMBLE PRODUC i 





wuadrina 


a rapid way to clear the airway 





a. 
 @ stops wheezing 
e increases cough effectiveness 


e relieves spasm 


In chronic disorders associate 
' © RRS F 
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rapid remission of bacterial diarrhea 


For superior adsorbent action, POLYMAGMA contains Claysorb which is five times 
more adsorbent than kaolin. The two antibiotics in PoLYMAGMA—polymyxin and 
dihydrosteptomycin—provide synergistic bactericidal action against common 
enteric pathogens to help restore normal intestinal function. 

Of interest to physicians with pediatric practices is the fact that systemic absorp- 
tion of polymyxin and dihydrostreptomycin, taken orally, is negligible. 

New in vitro studyt shows Claysorb is 98-99% effective in adsorbing human 
enteric viruses Coxsackie, ECHO and poliomyelitis, types 1,2,3. Adsorption is 
immediate and constant over a wide range of pH and temperature. 

Supplied: Bottles of 8 fl. oz. Wyeth Laboratories Philadelphia 1, Pa. 
tBartell, P., Pierzchala, W., and Tint, H.: J. Am. Pharm. A. (Sc. Ed.) 49:1 (Jan.) 1960. 


POLYMAGMA 


Polymyxin B Sulfate, Dihydrostreptomycin Sulfate, and Pectin with Claysorb* (Activated Attapulgite, Wyeth) in Alumina Gel, Wyeth 


Wigerh 


A Century of 


Service to Medicine 


*Trademark 


ee 
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CREMOMYCIN, 


RY On re te eg ee ey 


CAUTION: Federal aw prohibits 
Gapensing withou! prescriphon. 


Merck Sharp & Dohme 
Drenon of Merck & Co. Inc. 
Prisdeipme Po 


j 
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Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
ineffective against certain diarrhea-causing organisms. 

SULFASUXIDINE@® (succinylsulfathiazote) — an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—coat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


&p MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


CREMOMYCIN AND SULFASUXIDINE ARE TRADEMARKS OF MERCK & CO., INC. 








because 
there 1s a real record 
of risk in iron therapy... 





; , 
In recent years the serious pathologic ettects of an 





overload of iron on structure and function of organs have 
received much attenti 
Schulman, I.: Pediatrics 18:299, 1956. 


10n Of large doses of ferrous St lfate, especially by 
t 


and infants, has repeatedly given rise to severe and 
soning 


/ 
Von Oettingen, W. F.: Poisoning, ed. 2, Philadelphia, | 
Saunders, 1958, p. 391. 

| 


choose 
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there is a real record 
of risk in antiemetic therapy. = 


Functional vomiting should be carefully distinguished 
from organic vomiting. Grave consequences may follow if 
evidences of organic derangement, such as tumors o1 
acute conditions requiring surgical therapy, are masked by 
treatment designed to control vomiting alone.” 

Bradley, J. E.: Mod. Med. 20:71, No. 20, 1952. 


The phenothiazine tranquilizer drugs should not be used 
indiscriminately for symptomatic treatment without due 
appreciation of the alarming and potentially serious side 
effects which may follow relatively small doses, especially 
in childhood 

Shaw, E. B., et al.: Pediatrics 23:485, 1959. 
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to relieve itching, burning skin lesions Seber : 
just press the button on the can : 


METI-DERM AEROSOL 


solone topical 


for all steroid-responsive skin lesions - available with or without neomycin 


$472 








there's 

a better 
move 
than 

cratching... 











TP riaminic’syn and Juvelets 


relief from pollen allergies 


more complete than antihistamines alone...more thorough than nose drops or sprays 


SMITH-DORSEY « A DIVISION OF THE WANDER COMPANY « LINCOLN, NEBRASKA 
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The miseries of respiratory allergy can be relieved so 
effectively with Triaminic.'-5 
Triaminic contains two antihistamines plus the decon- 


gestant, phenylpropanolamine, to help shrink the en- 


gorged capillaries, reduce congestion and bring relief 
from rhinorrhea and sinusitis.! 
Oral administration distributes medication to ail res- 
piratory membranes without risk of “nose drop addic- 
tion” or rebound congestion.?-3 And, with children, 
orally administered decongestants have an important 
lded advantage. The “nose drop fight” which most 
thers experience when administering nose drops can 
voided when using Triaminic. 
rences: 1. Fabricant, N. D.: E.E.N.T. Monthly 77:460 (July) 1958 
otka, F. M.: Illinois M. J. 112:259 (Dec.) 1957. 3. Farmer, D. F. 
Med. 5:1183 (Sept.) 1958. 4. Fuchs, M.; Bodi, T.; Mallen, S. R.; 
ando, L., and Moyer, J. H.: Antibiotic Med. & Clin. Ther. 7:37 


1960. 5. Halpern, S. R., and Rabinowitz, H.: Ann. Allergy /8:36 
1960 


a choice of formulations for infants and children 


TRIAMINIC SYRUP: 
Each tsp. (5 mi.) 
Phenyipropar amir 
Pheniramine maleate 


Pyrilamine maleate 


TRIAMINIC JUVELETS: 


Each timed-relea uv 
Phenyipropar 


Pheniramine r 


Pyr 


Also available: Trian 








nO) 


O)y 
PY ANY DERMATOSIS... 
Suit the therapy to the condition 
remember this topical trio for personalized treatment 


@ each stops itch and inflammation quickly 
@ each instantly restores and maintains the normal 
protective acid pH 


the best therapeutic beginning’ in acute skin inflammation 


| )¢ \I ) > ( RO TABLETS OR POWDER PACKETS pH 4.2 


The Original Modernized Burow’s Solution Tablets in containers of 
12, 100, 500, 1000. 
Powder Packets in 
boxes of 12 and 100. 


convenient wet dressings stay moist longer... maintain 
constant pH...speed healing...reduce inflammation. 


maximum steroid benefits at lower dosage —lower cost 

( ‘ ( ) yr ) )( ) \ [ 14% hydrocortisone in exclusive AcID 
r \ seit i d MANTLE vehicle “is about as effective as 

CREME OR LOTION pH 4.6 1% in most conditions treated.” 

Hydrocortisone Free Alcohol in AcID MANTLE® 44%, 1% or 2% hydrocortisone free aleo- 

Most universally employed anti-inflammatory hol in water-miscible Acip MANTLE vehicle. 

steroid for topical use. In 4% ounce squeeze bottles, each with spe- 

cial soft plastic ear-applicator, 


if infection complicates inflammation 


N K( ) { ) ) T hy ? 14% or 1% hydrocortisone free alcohol 
| j -_ ( { ( \ = ( | J and 5 mg. per Gm. neomycin sulfate in ex- 
CREME OR LOTION pH 4.6 elusive water-miscible ActiD MANTLE ve- 


Hydrocortisone Free Alcohol plus Neomycin in hicle. In 4 ounce squeeze bottles, each with 
Acip MANTLE® special soft plastic ear-applicator. 


1, Jones, E. H.: Eye, Ear, Nose & Throat Month. 38:460, 1959. 2. Lockwood, J. H.: Bull. A. Mil. Dermatologists 4:2, 1955. 


125 West End Avenue/New York 23, N. Y. + Los Angeles / Montreal 


em 
DOME CHEMICALS INC. @& World Leader in Dermatologicals 
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Baker’S MODIFIED MILK POWDER 


- 













PROTEIN 







MODIFIED FAT 
" ESSENTIAL 
LINOLEIC ACID 
MIXED CARBOHYDRATES 
VITAMINS 






SAFETY FACTOR 





\ PIONEER IN VITAMIN RESEARCH 


Vlerek Sharp (~ Dohme 


\nnounces } new pediatri 


REDIPLETE., ADC DROPS 


Each 0.6 cc. supplies 
the following 
Minimum Daily 
Requirements (MOR): 
Each 0.6 cc. contains Infants Children 


Vitamin A 1.5 mg...(5,000 U.S.P. units)......3.3 MOR 1.7 MOR 
Synthetic) 

Vitamin D 25 meg...(1,000 U.S.P. units)......2.5 MOR......2.5 MOR 

Vitamin C 50 mg 5.0 MDR......2.5 MDR 

Supplied: 15 cc., 50 cc 

both in amber bottles with separate, plastic calibrated 

dropper (0.3 and 0.6 cc 


REDIPLETE, POLYVITAMIN DROPS 


Each 0.6 cc. supplies 
the following 
Minimum Daily 
Requirements (MOR): 
Each 0.6 cc. contains infants Children 
Vitamin A 1.5 mg...(5,000 U.S.P. units)......3.3 MDR......1.7 MOR 
Synthetic) 
Vitamin D 25 mcg...(1,000 U.S.P. units)......2.5 MOR......2.5 MOR 
Vitamin C 75 mg a MODR......3.5 MDR — 
Pyridoxine HC! (B,) AID eccececccseeeseeseeeeinimum Daily | ee. 
Requirement ; 
not established) ; & 
Riboflavin (B>) 1 mg. .. . 2 MOR...2 MOR 
Thiamine HCI (B,)..........1 mg. eww MOR....1.5 MOR 
Cyanocobalamin (B) 2)....3 meg. eoveneeeeerveee( Minimum Dally om . 
Requirement 
not established) 
Nicotinamide ] a 2 MOR......1.3 MOR) ADC DROPS 
Supplied: 15 cc., 50 cc. 
both in amber botties with separate, plastic calibrated 
dropper (0.3 and 0.6 cc.) 


REDIPLETE, PEDIATRIC SYRUP 


Each 5 cc. supplies 
the following 
Minimum Daily 
Each 5 cc. (1 teaspoonful) Requirements (MOR): 
contains: infants Children 
Vitamin A 0.9 mg...(3,000 U.S.P. units)..2 MDR..1 MDR 
(Synthetic) 
Vitamin D 25 meg...(1,000 U.S.P. units)......2.5 MDR......2.5 MDR 
Vitamin C 50 mg 5 MOR......2.5 MOR 
Pyridoxine HC! (B,)....1.0 mg <oswseeeeee( Minimum Daily 
Requirement 
not established) 
Ribofiavin (B.) 1.5 mg 2.5 MOR......1.7 MOR 
Thiamine HCI (B,) 1.5 mg 6 MODR..2to3 MOR 
Cyanocobalamin (8, >)....5 mcg e«eee(Minimum Daily 
Requirement 
not established) 
Nicotinamide 10 mg 2 MOR.....1.3 MOR 
Plus preservative and nitrogen propelient 
Supplied: 6-oz. delivery in 12-02. aerosol seamless can 





to help 

maintain growth 
and promote health 
during the period 
of greatest 
metabolic activity 


REDIPLETE. 


ee POLYVITAMIN DROPS 





REDIPLETE 


PEDIATRIC SYRUP 


deliciogs 
LI avor 
“Et! 2v0red multivitamin formal 


Oo) =) MER iat poune 
a weRoK OF ane & C0, Inc. 
PHILADELPHIA 1, PA. . 


REDIPLETE 'S A TRADEMARK OF MERCK & CO., INC. 








‘ P ‘ ‘ ma 
no intolerance to molybdenized iron 

.in a study of anemic premature infants — but 20% 
were intoleragt to other iron salts. Mol-[ron is not just 
an ordinary fron salt— It is a specially processed co- 
precipitated complex of ferrous and molybdenum salts. 
Molybdenum is reported to protect the ferrous iron 
from oxidation to the more irritant ferric form...hence, 
the unmatched tolerance of Mol-Iron.”" 


M O1- LP OD iesias ays. 


leniz ous Lom] ylex ) 


for therapy me Siophvinxts of iron deficiency in 


children and infants 

Mol-Iron Liquid: 12 fl. oz. bottles, each tspfl. contains 195 mg. ferrous sulfate and 
3 mg. molybdenum oxide. Mol-Iron Drops: 15 cc. and 50 cc. bottles with dropper, 
each ec. contains 125 mg. ferrous sulfate and 2 mg. molybdenum oxide. 

1. Tuttle, A. H., and Etteldorf, J. N.: J. Ped. 41:170, 1952. 2. Kelly, H. T.: Pennsylvania M. J. 51 :999, 1948. 


WHITE LABORATORIES, INC. + KENILWORTH, NEW JERSEY 
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allergic to animals? in any case, 
for allergic symptoms, the most widely used | 
antihistamine is CHLOR-TRIM ETON, 
: : 


res ? + 
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INFANT-FORMULA 
ROOM 








The Amsco electric heat Model 832 Formula 
Sterilizer enables hospitals with one to eight bassi- 
nets to carry out advanced techniques formerly 
possible only with large capacity equipment costing 
much more. Its capacity of 32 four or eight ounce 
bottles is ample to serve eight bassinets, using two 
cycles per day. The Model 832 requires minimum 
attention from the operator because complete cycling 
is automatic and forgetproof according to the time, 
temperature and exhaust settings selected. 





























Permits a Modern Formula Room 
in the minimum area. 


With the model 832 as the basic unit, Amsco has developed 
special techniques and complete equipment suitable to 
Formula Room planning for the small nursery. Layout and 
equipment are fully in harmony with the most advanced 
standards of infant formula processing and work simplifica- 
tion... yet the space requirements and all-inclusive costs 


For complete information on the 
are extremely modest. 


small Infant Formula Room, write 
for bulletin SC-319. (Hospitals 
with lorger nurseries should re- 
quest brochure SC-320R.) 





AMERICAN 


seonypdea rere e\.| STERILIZER 


ERTE* PENNSYLVANIA 


World's largest Designer and Manufacturer of Surgical Sterilizers, Tables, 














VAFAaAMeEL SAFEGUARDS AGAINST 
BUTTERFAT AND CARBOHYDRATE 
INTOLERANCE, OFFERS PEDIATRIC 


CONTROL Findings in 90 infants with manifestations 
of colic!. 2? showed 11% with a butterfat intolerance and 31% 
with a carbohydrate intolerance. Varamel, a completely flex- 


ible formula, offers these safeguards: m butterfat is entirely 


replaced with well-tolerated vegetable oils; ™ double homo- 


genization reduces fat globule size; ™ no carbohydrate has 
been added to Varamel. The doctor controls the amounts 
of water and carbohydrate in a Varamel formula, confident 
that a happy, well-adjusted baby will be the result. The Baker 


Laboratories, Inc., Cleveland 3, Ohio. 











now! by mouth! a liquid 
bronchodilator terminates 
acute asthma in minutes 
with virtually no risk of 
gastric upset 


ELIXOPHYLLIN 
oral liquid 


Following oral dosage of 75 cc. Elixophyllin, mean blood levels of theophylline 
at 15 minutes’ exceed those produced by 300 mg. aminophylline I.V.*—and 
therapeutically effective* levels persist for hours.’ 


y No sympathomimetic stimulation 


P No barbiturate depression 


» No suppression of adrenal function 


Each tablespoonful (15 cc.) contains theo- 
phylline 80 mg. (equivalent to 100 mg. 
aminophylline) in a hydroalcoholic vehicle 
(alcohol 20%). 

For acute attacks: When theophylline in any 
form has not been administered orally or 
parenterally within the preceding 6 hours, or 
per rectum within 12 hours—dose is 0.5 cc. 
per Ib. body weight. Do not repeat in less 
than 6 hours, with no more than two such 
doses in a 24 hour period. 

For wheezing, coughing and prophylaxis of 
acute attacks: First 6 doses 0.3 cc. per Ib. 
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body weight, then 0.2 cc. Administer doses 
before breakfast, at 2 P.M., and at bedtime. 
Have all doses measured in cc. (ml.) in a 
1 oz. medicine glass. 


1. Schluger, J. et al.: Am. J. Med. Sci. 233:296, 
1957. 

2. Bradwell, E. K.: Acta med. scand. yy 
146:123, 1953. REFER TO 

3. Truitt, E. B. et al.: J. Pharm. Exp. t 
Ther. 100:309, 1950. PAGE 812 


Sherman —Loboralories 


Detroit 11, Michigan 


The Journal of Pediatrics 





Just a “simple” 
case of cystitis 
may be the 
precursor of 
pyelonephritis’ — 
or may actually be 
the first evidence 
of a pre-existing 
pyelonephritic 
process.’ 


WHEN TREATING CYSTITIS-SPECIFY 


FURADANT 


brand of nitrofurantoin ; i ; F RS] 
to ensure rapid control of infection ) 


throughout the urogenital system 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria including organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
= actively excreted by the tubule cells in addition to glomerular fil- 
tration ss negligible development of bacterial resistance after 8 
years of extensive clinical use «= excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs s safe for long-term 
administration 





AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. q.i.d. with meals and with food or milk on 
retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 
REFERENCES: 1 Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders Co., 
1957. 2. Colby, F. H.: Essential Urology, Baltimore, The Williams & Wilkins Co., 1953. 
NITROFURANS—a unique Class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


June, 1960 





Thee Taste says, Yes / 


rr | e? | | 5 i No ORAL STABLE! 
SUSPENSION READY TO USE! 


Benzathine Penicillin G, Wyeth (Dibenzylethylenediamine Dipenicillin G) 
A Superior Oral Penicillin for Children 


SUPPLIED: 300,000 units per 5-cc. tsp., bottles of 2 fl. oz. 
r —.150,000 units per 5-cc. tsp., bottles of 2 fil. oz. 





a lifesaving device 





Travenol Twin-Coil Kidney 


The dramatic, lifesaving ability of the Twin-Coil Kidney has been proved time after time in the very young. 
Timely hemodialysis with the Artificial Kidney in cases of salicylate poisoning...the most common poison- 
ing in children under five...can remove salicylates 20 or more times faster than healthy human kidneys, and 
thus prevent serious brain and liver damage. In addition, the Twin-Coil Kidney may reverse the unfavorable 
prognoses in acute renal insufficiency, acute glomerulonephritis, nephrotoxins and renal failure. 


The Travenol Twin-Coil Kidney, with a dialyzing area of approximately 20,000 sq. cm., affords urea clearance 
figures of 100-300 ml. per minute. The Twin-Coil is supplied nonpyrogenic, ready-to-use, and is disposable. 
The entire unit is readily assembled. 

USED AT MORE THAN 20 HOSPITALS. The small initial investment required for the permanent tank unit and the low 
replacement cost of the disposable coil makes dialysis a practical and economical hospital procedure. 


Div. of Baxter Laboratories, Morton Grove, i. TRAVENOL LABORATORIES, INC. 

















Scabies, chiggers and pediculi who know...scurry at 
the mere mention of Kwell. They all die on contact. 


KWELL SHAMPOO KWELL CREAM and LOTION 

4 Minute Treatment Eradicates Head Effective Against Scabies, Chiggers 
And Pubic Lice and Pediculosis 

“A single shampooing sufficed to “...an excellent therapeutic agent...” 
eradicate infestation...in all cases... “95% to 100% effective in one course 
in a few minutes.”" of treatment.’ 


SUPPLIED: SUPPLIED: 
Kwell Shampoo: Bottles of 2 and 16 fi. oz. Kwell Lotion: Bottles of 2 and 16 fil. oz. 
Kwell Cream: Jars of 2 oz. and 1 Ib. 


REFERENCES: 1. Gardner, J.: J. Pediat. 52:448 (Apr.) 1958. 2. Halpern, L. K., et al.: A.M.A. 
Arch, Dermat. 62:648 (Nov.) 1950. 3. Cannon, A. B., and McRae, M. E.: JAMA. 138:557 
(Oct.) 1948. 
REED & CARNRICK, Kenilworth, New Jersey 
Gentlemen: Please send me Kwell for trial use. 
REED & CARNRICK Shampoo 


Kenilworth, New Jersey 
name — 


address 


Oo Lotion — Cream [ i 


a 
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THE 
REALMS OF 
PEDIATRIC 
THERAPY 
SUCCESSFULLY 
ATTAINED WITH 








ATARAX 


(brand of hydroxyzine) 


Areas of Special 
Usefulness 


Supportive Clinical Observation 


“ .. Atarax appeared to reduce anxiety and restless- 
ness, improve sleep patterns and make the child more 
amenable to the development of new patterns of be- 
havior.” Freedman, A. M.: Pediat. Clin. North America 
5:573 (Aug.) 1958. 


World-wide record of effectiveness — over 200 labora- 
tory and clinical papers from 14 countries. Widest 
latitude of safety and flexibility—no serious adverse 
clinical reaction ever documented; tasty syrup and 
10 mg tablet. Chemically distinct among tranquilizers 
—not a phenothiazine or a meprobamate. Added fron- 
tiers of usefulness — antihistaminic; mildly antiar- 
rhythmic; does not stimulate gastric secretion. 


...and for 
additional evidence 


Bayart, J.: Acta paediat. 
belg. 10:164, 1956. 
Settel, E.: Am. Pract. & 
Digest Treat. 8:1584 
(Oct.) 1957. 





“All [asthmatic] patients reported greater calmness 
and were able to rest and sleep better . . . they needed 
much less antiasthmatic medication and led a more 
normal life.... In chronic urticaria, however, hydroxy- 
zine was effective as the sole medicament." Santos, |. 
M., and Unger, L.: Presented at 14th Annual Congress, 
American College of Allergists, Atlantic City, New Jer- 
sey, April 23-25, 1958. 


Nathan, L. A., and Andel- 
man, M. B.: Illinois M. 
J. 112:171 (Oct.) 1957. 
Schuller, E.: Gaz. des 
H6pitaux 129:391 (Apr. 10) 
1957. 








“Atarax also may be used advantageously to reduce 
anxiety in children who become distressed when faced 
with unpleasant fear-provoking situations such as diag- 
nostic tests in the hospital...and minor surgical 
operations." Ayd, F. J., Jr.: California Med. 87:75 (Aug.) 
1957. 





Maryssael, L.: Bruxelles- 
méd. 38:141 (Jan. 26) 
1958. Schicker, H.: Der 
Anaesthesist 6:371 
(Dec. 6) 1957. 


Dosage: 3-6 years, one 10 mg. tablet or one tsp. syrup t.i.d.; over 6 years, two 10 mg. tablets or two tsp. syrup t.i.d. 


Supplied: Tiny 10 mg. tablets, bottles of 100. Syrup (10 mg. per tsp.), pint bottles. Prescription only 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc 
Science for the World's Well-Being 








Before application of White’s Vitamin A & D After application of White’s Vitamin A & D 
Ointment—Typical diaper rash with excoriation Ointment at every diaper change—Diaper rash 
of skin. has completely disappeared within one week. 


Heal and Prevent Diaper Rash with 
White’s Vitamin As D Ointment 


Apply at Every Diaper Change 
HEALS * SOOTHES ¢ PROTECTS 


also beneficial for— Pressure Sores, Varicose and Chronic Ulcers; Nipple 
Care (fissured nipple); Episiotomy and Circumcision Wounds; Eczema, 


Detergent Dermatitis; Minor Burns and Wounds and Skin Abrasions. 


Supplied in 1% and 4 oz. tubes; 1 bb. “nursery” jars and 5 lb. “ward” containers. 


WHITE LABORATORIES, INC. cz) KENILWORTH, NEW JERSEY 
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Generation after Generation 
CONFIDENCE 


Your reward is in the satisfied smile of the mother as she 
watches her baby grow and develop because you have given 
the most modern and finest possible infant care. 


And for more than three generations physicians have 
looked to Mead Johnson and Company for the most 
modern and finest possible products in infant nutrition — as 
evidenced by the vast number of formula-fed babies nour- 
ished by Mead Johnson products. 


Today, only Mead Johnson provides a formula product 
for every infant-feeding need. These products provide for 
sound growth and development in normal infants, excellent 
nourishment in allergic infants, and aid in maintaining life 
in babies with serious metabolic defects. 


Thus, Mead Johnson serves—and will continue to serve 
through vision, expanding research, clinical evaluation — 
the needs of all physicians concerned with infant nutrition. 


FOR NORMAL TERM INFANTS 
ENFAMIL"/ LACTUM’/ DEXTRI-MALTOSE® 


FOR ALLERGIC INFANTS 
SOBEE*/ NUTRAMIGEN® 


FOR THERAPEUTIC FEEDING 
PROBANA’/LOFENALAC® 





: Mead Johnson 


Symbol of service in medicine 














with seldom a hungry cry 


“Personal experience with the hunger of infants fed even 3.5 Gm. |of protein] 
per kilogram makes us unwilling to recommend intakes of cow’s milk which 
would give less protein. Although the determinants of food intake are complex, 
the possibility exists that unmet nutritional needs may make the intake of 3.5 


Gm. and more of cow’s milk protein per kilogram necessary...’”* 


LACTUM (liquid and ‘instant’ powder) supplies the high protein level of 
modified milk formulas that has been used so successfully in the feeding of 


infants. In Lactum 16°%¢ of total calories is derived from protein. 


“Gordon, H. H., and Ganzon, A. F:: J. Pediat. 54: 503 (April) 1959. 


for those who prefer higher protein levels 


Lactum 


Modified milk formula 


\ Mead Johnson 


Symbol of service in medicine 








Announcing 


‘ACTIFED’ « 


Decongestant Antihistamine Ss 







provides symptomatic relief of 
nasal congestion and rhinor- 
rhea of allergic or infectious 


or if IM Many patients whose symptoms are inadequately con- 
trolled by decongestants or antihistamines alone respond promptly and 


favorably to ‘ACTIFED’. —" in each tsp. 
‘ACTIFED’ contains: Tablet Syrup 

‘Actidil® brand Triprolidine Hydrochloride 2.5 mg. 1.25 mg. 

‘Sudafed brand Pseudoephedrine Hydrochloride 60 mg. 30 mg. 


safe and effective for patients 
of all ages suffering from upper 
respiratory tract congestion 


DOSAGE a ; 

TABLETS SYRUP (5 ce. tsp.) 
Adults and older children 1 2 | Sune 
Children4 months to 6 years of age le 1 times 
Infants through 3 months - 4% culty 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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and other major symptoms of cow's milk allergy 


Kane’ fed Sobee to 76 eczematous infants ranging in 


age from | week to 9 months. Marked improvement 
occurred in 75 of the 76 infants. 


For prevention: When allergic disease exists in par- 
ents or siblings, it is advisable to start the “potentially 
allergic” infant on Sobee. 

For diagnosis: If cow’s milk allergy is suspected, a 
24- to 48-hour trial period with Sobee may eliminate 


the need for an allergy study. 


Sobee (liquid and “instant” powder) has a pleasant 
and bland taste. 


1. Kane, S.: Am. Pract. & Digest Treat. 8: 65 (Jan.) 1957 
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Hypoallergenic soya formula 








Mead Johnson 
Symbol of service in medicine 








FASES 


PALADAC PLEASES 


= 








for developmental years 
orange juice 

capably supplies 
recommended daily 
intakes® of vitamin C 


a 






































FLORIDA Lie 


COMMISSION - LAKELAND. FLORIDA 
ORANGES + GRAPEFRUIT + TANGERINES 





your babies get exactly the formula you specify 





ge 


. ee 
time... Ae 


pextri- Maltose’ 


Rrand Carbohydrate formula modifier 


ode y") makes it easy to measure accuratel) 
You avoid the inaccuracy of hard-to-measure, sticky, messy syrups when you 
specify Dextri-Maltose. You are assured with Dextri-Maltose that the infant 
gets exactly the caloric distribution you specify ... day after day ... week after 
week. 

= nonsweet—helps prevent a craving for sweets later on 

= economical—costs only pennies a day 


Mead Johnson 


Symbol of service in medicine 


for each 5 oz. of formula 


Add 1 tablespoon of Dextri-M altose ( 





for 
Prickly Heat 


—“a minor disorder 
of major proportions.” 


AVEENO 


COLLOID BATHS 


Since heat and sweating inten 
sify prickly heat,’ removal ta 
a cool environment and reduc 
tion of sweating is an Hemme 
tant first step in relieving th 
patient. 


Waisman? suggests colloida 
baths, using “1 cupful of. . 
Aveeno to the tub of coo 
water” for relief. 


This simple technique affor 
immediate temperature reduc 
tion and alleviation of sweat: 
ing . . . as well as relief — 
itching by virtue of colloida 
oatmeal, used for over a decadé 
as an excellent antipruritic and 
anti-inflammatory agent. 


AVEENO COLLOIDAL OATMEAL 
is available in 18 oz. and 4 Ib. boxes. 


ALSO EXCELLENT 
FOR 
POISON ivY 
AND 
POISON OAK 


References: 1. Pillsbury, D. M., Shelley, W 
B., and Kligman, A. M.: Dermatology. Phil 
adelphia, W. B. Saunders Company, 1956 
2. Waisman, M.: in Current Therapy, 196 
Ed. by Conn; Phila., W. B. Saunders Co. 


Also available: AVEENO® OILATEI 
(soothing colloidal oatmeal plus 357% 
emollient oils) for dry dermatoses 


AVEENO CORPORATION 
250 West 57th Street, New York 19, N. 


Pioneers in Ethically Promoted Colloid Bathe 
















for the 
atopic child 


because 
“wet dressings are most helpful.” 


BUR-VEEN 


For acute inflammation of the skin, where overtreatment is always a danger, Johnson 
suggests that reliance be placed on such safe and effective agents as Burow’s solution 
or “oatmeal” compresses. 
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Both agents (Burow's and colloidal oatmeal) are combined in BUR-VEEN Wet 
Dressings. 






The addition of colloidal oatmeal remarkably enhances the performance of Burow’s, 
adding anti-inflammatory and antipruritic effects to the astringency of the Burow’s 
sohution.®:* 












BUR-VEEN Wet Dressing Powder is available in boxes of 6 
and 100 packets. One packet to one pint of water makes a 1:20 
Burow’s solution with soothing colloidal oatmeal. 










and because 
“soap is usually poorly tolerated.” 


AVEENO = BAR soap-free 


A Lather-Rich Cleansing Bar with Over 25% Soothing Colloidal Oatmeal 










Aveeno-Bar offers the specific skin-calmative properties of Aveeno Colloidal Oatmeal 
in a lathering bar which is particularly well-suited to cleansing the sensitive skin of the 
atopic infant or child. 








Lathers richly even in the hardest water. Because it contains no soap, AVEENO-BAR 
does not precipitate insoluble calcium salts to irritate atopic skin. 






e. Adjusted to pH 5.7. This mild acidity assists the restoration of pathologic skin to a 
normal acid state. 










Reduces cutaneous pathogens. Hexachlorophene, virtually without sensitizing or irri- 
tating properties, affords antibacterial action in atopic eczema, which is prone to 
secondary infection. 









Active Ingredients: Over 25% Aveeno Colloidal Oatmeal; blend 
of sudsing agents adjusted to pH 5.7; hypo-allergenic lanolin; 


hexachlorophene 2%. 


~) 














References: |. Sherman, W. B., and Kessler, W. R.: Allergy in Pediatric Practice. St. Louis, C. V. Mosby, 1957 (pp. 204-5). 2. Johnson, 
S A M.- JAMA. 162-1106, 1957. 3. Fisher. S.: J. Med. Soc. New Jersey $3992, 1956. 4. Ehriich, R.: Am. J. Proct. 7:497, 1956 














AVEENO CORPORATION 250 West S7th Street NEW YORK 19, N. Y. 





© 2 = =e. 


with side effects as few as placebo 


—New England J. Med. 261:478, 1959 (Schiller, I. W. and Lowell, FE C.) 


Dimetane works with an effectiveness of 91% in respiratory 
allergies —NEW YORK J. MED. 59:3060, 1959 (Fuchs, A. M. and Maurer, M. L.). 
In allergic and pruritic dermatoses the effectiveness rate of 
Dimetane is 94.6% —antisiotic MED. & CLIN. THERAPY 6:275, 1959 (Lubowe, I. 1.). 
The A. M. A. Council on Drugs characterizes Dimetane as dem- 
onstrating “...a high order of antihistaminic effectiveness and 
a low incidence of side effects.” —J.A.M.A. 170:194, 1959, 


for your next allergic patient 
DIMETANE Extentabs® (12 mg.), 
Tablets (4 mg.), Elixir(2mg./Scc.), 
new DIMETANE-TEN Injectable 
(10 mg./cc.) or new 
DIMETANE-100 Inject-/ 

able (100 mg./cc.). 7 


A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA / ETHICAL PHARMACEUTICALS OF MERIT SINCE 1878 
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saving sdf 
in many cases... 
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... well tolerated when 
...a highly potent, used on a properly individ- 
‘bactericidal antibiotic ualized dosage schedule 
for combating staph and which does not induce 


‘gram negative infections excessive blood levels 


“Tn many instances its effect has been dramatic and life saving ...”* 

“Six of the patients who survived were considered to be terminally ill at the time 
kanamycin was started but showed dramatic improvement and eventual complete 
‘recovery.”* 

* .. indeed, the results [with kanamycin] are the most remarkable ever achieved 
with otherwise fatal staphylococcal infections that we have ever seen.’” 


“There appears to be no doubt that kanamycin has been lifesaving in those in- 
stances in which organismal resistance precludes the use of other antimicrobials.’" 
Information on dosage, administration and precautions 
contained in package insert or available on request. 

SUPPLY: KANTREX Injection, 0.6 Gm. kanamycin (as sulfate) in vial containing 2 ml. volume. 
KANTREX Injection, 1.0 Gm. kanamycin (as sulfate) in vial containing 3 ml. volume. 


REFERENCES: 1. Yow, E. M.: Practitioner 182:759, 1959. 2. Yow, M. D., and Womack, G. K.: Ann. N. ¥. Acad. Sci. 76:363, 
1958, 3. Bunn, P A., Baltch, A., and Krajnyak, O.: Ibid. 76:109, 1958. 4. Council on Drugs, J.A.M.A. 172:699, 1960. 


















For restoring 
and stabilizing 

the intestinal 
flora 


LACTINEX 


Mixed culture of Lactobacillus acidophilus and bulgaricus with metabolic enzymes naturally produced. 


TABLETS & GRANULES 


For gastrointestinal disturbances, 
diarrhea (antibiotic induced and others),’”” 
fever blisters and canker sores of herpetic 
origin.” 

Usual dosage for adults and children: 
Four tablets or one packet of granules chewed 
and swallowed four times a day. 


Supplied: Tablets in bottles of fifty—Granules in 
boxes of twelve one gram packets. 


(1) Siver, Robert H.: Current Medical Digest, Vol. XXI, No. 9, Septem- 
ber 1954. (2) MeGivney, Jobn: Texas State Journal of Medicine, Vol. $1, 
No. |, January 1955. (3) Frykman, Howard M.: Minnesota Medicine, 
Vol. 38, No. 1, January 1955. (4) Weekes, D. J.: N. Y. State Journal of 
Medicine, Vol. 58, No. 16, August 1958. 


HYNSON, WESTCOTT & DUNNING, INC. 
Baltimore, Md. <g> 












A pleasant lime tlavored, readily dispersible 
combination of FE essential vitamins 


Each 0.6 ec. contains: 


Eh Seer oe Hae .....5000 units 
IIE J chincrarnssecvenksinaidenvseineen 1000 units 
Vitamin B, : 1 mg. 
Vitamin B, «....0.4 mg. 
Vitamin B, 1 mg. 
Nicotinamide 5 mg. 
Pantothenic acid 2 mg. 
Vitamin C 50 mg. 


Stable e Mixes Readily 


DOSAGE: Infants 0.3 cc., children and adults 0.6 cc. daily. 
May be taken directly or stirred in milk, fruit juices, or other food. 


NOW SUPDULO: Bottles of 15 and 50 ce. with graduated dropper. 


. 
(|)Jiuithep LABORATORIES 
NEW YORK 18, N. Y. 
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when your allergic 

patient is waist- 

. deep in pollen 
Polaramine Waa 
effective in the relief of hay 

Repetabs /-e 


... pruritus mitigated ... nasal 


are adits answer passages become clear—all with 


low doses of POLARAMINE. 


Similarly, with POLARAMINE, you 

can also control the signs and symptoms 

of nonseasonal allergies, allergic dermatoses, 
& AL Cate, GRAND OF DEXCHLORPHENIMAMINE MALEATE ecrcraes,® PEPEAT ACTION TABLETS. 


POLARAM INE 
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allergic complications of respiratory illness, and 
drug and serum reactions. 

When an allergen—whether from grasses, rag- 
weed, other fall weeds, or any other substance— 
provokes an allergic reaction in the sensitive 
patient, histamine is liberated. POLARAMINE 
REPETABS (or any form of POLARAMINE) con- 
trol a patient’s allergic reactions by blocking 
the access of histamine to receptor sites... and 
do this at lower dosages than those necessary 
with other antihistamines. 

POLARAMINE REPETABS (4 mg. and 6 mg. 
dosage forms for your patients’ convenience) 
and POLARAMINE Tablets (2 mg.) are unex- 
celled in effectiveness and safety. 

Their rapidity of action is also noteworthy. 
For example, Babcock and Packard report in 





a recent study of 100 allergic patients that 
POLARAMINE REPETABS were “... especially 
effective in patients who presented sudden, 
acute allergy symptoms.””* 

Remember also that POLARAMINE Syrup is a 
great help in treating the young allergic patient 
or the patient who prefers liquid medication. 
Repstass, 6 mg. and 4 mg.—One Repertas in the morning 
and one Repetas in the evening. Tablets, 2 mg.—One t.i.d. 
or q.i.d.; children under 12, one-half tablet t.i.d. or q.i.d.; 
infants, one-quarter tablet t.i.d. or q.i.d. Syrup, 2 mg. per 
5 cc.—adults, one teaspoonful t.i.d. or q.i.d.; children under 
12, one-half teaspoonful t.i.d. or q.i.d.; infants, one-quarter 
teaspoonful t.i.d. or q.i.d. 

Supply: PoLARAMINE RepeTaAss, 6 mg., bottles of 100 and 
1000 ; 4 mg., bottles of 100 and 1000. Tablets, 2 mg., bottles 
of 100 and 1000. Syrup, 2 mg. per 5 cc., 16 oz. bottles. 

*Babcock, G., Jr., and Packard, L. A.: Clin. Med. 6 :985 
(June) 1959. 
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Redisol (Cyanocobalamin, crystalline vitamin By) often stimulates children’s appetites with consequent weight gain. 
Tiny Redisol Tablets (25, 50, 100, 250 meg.) dissolve instantly in the mouth, on food or in liquids 

Also available: cherry-flavored Redisol Elixir (5 mcg. per 5-cc. teaspoonful); Redisol Injectable, 
cyanocobalamin injection USP (30 and 100 meg. per cc., 10-cc. vials and 1000 meg. per cc. in 1, 5 and 10-cc. vials) 


Drawings reproduced from “A Hole Is to Dig’, copyright By Ruth Krauss and Maurice Sendak, published by Harper & Brothers 
For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


mo MERCK SHARP & DOHME, pivisiON OF MERCK & CO., INc., PHILADELPHIA 1, PA. 


REDISOL IS A TRADEMARK OF MERCK & CO., INC 
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Carnalac is simply Carnation Evaporated Milk with its added Vitamin D, plus 


carbohydrate. The carbohydrate is natural lactose from the milk, and added 


maltose-dextrin syrup. Mother just adds water in the amount you recommend. 


CARNATION EVAPORATED MILK IS THE WORLD'S 
LEADER FOR INFANT FORMULA FEEDING 
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“trom Contented Cows” 














every 7'2 seconds another life begins 









...and 8% are premature 


4,350,000* babies will be born in the United States this year—and 8% 
will be premature. They should be given every chance for survival. Does ’ —~ 
your nursery have enough IsoLeTTe® incubators? 












The Iso_ette alone provides precise, continuous, fully-automatic control 
of temperature, humidity and oxygen—vital factors of the premature 
infant’s environment. 


If nursery air is used, only the IsOLETTE insures maximal isolation by 
means of the new Micro-Fivter. It removes all contaminants down to 
0.5 micron. If the exclusive outside connection is used, the ISOLETTE con- 
tinuously circulates fresh, pathogen-free, outside air. 

To be ready for the increasing number of premature births—and for 
optimal protection of even the tiniest infant—make sure your nursery 
has enough IsOLETTE incubators. 





*4 320.000 babies were born in 1959—U.S. Dept. of Comm 


the/I{solette/ 


infant incubator vy / AIR-SHIELDS, me Jf & 


Hatboro, Pa., U.S.A. 
Research and engineering to serve medicine throughout the world 



















The Journal of Pediatrics 























children go for 
its licorice flavor— 

it goes for their 

asthma Te ai ‘| 
symptoms $OQGPA 
PEDIATRIC SUSPENSION 


the dependable antiasth matic 


promotes unimpaired breathing— 
normal activity—keeps your young 


asthma patients free of symptoms 
and fear of attack 






RECOMMENDED bDosaGEs: Children 6 to 12 years, 
1 teaspoonful at first sign of attack. When 
attacks are frequent, 1 teaspoonful q.4.h. 
(Each 5 ml. teaspoonful contains 

theophylline 60 mg., ephedrine HCI 12 mg. 

and phenobarbital 4 mg.) 

















MORRIS PLAINS, wo 
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ee ee eeTION COMPARATIVE ORAL SERUM LEVELS* 


Acid stable. Highly soluble. Fasting and Non-Fasting States / 250 Mg. Dose 


MAXIMAL BLOOD LEVELS 
Higher than oral potassium penicillin V; 
higher than intramuscular procaine peni- 
cillin G. 

MAXIMAL ORAL INDICATIONS 
Infections caused by streptococci, pneumo- 
cocci, susceptible staphylococci, and gono- 
cocci. 


MAXIMAL FLEXIBILITY 
May be administered without regard to 
meals. However, highest absorption is 
achieved when taken just before or between *Based on 3294 individual serum antibiotic determinations. 
meals. Complete details on request. 
A Triumph of Man Over Molecule... 
a product of Pfizer Research 


Dosage: For moderately severe condi- 
tions, 125 to 250 mg. three times daily. For 

43 COMPARATIVE SERUM LEVELS 
more severe conditions, 500 mg. as often as MAXIPEN TABLETS VS. ORAL SOLUTION 
every 4 hours around the clock. Fasting State 250 mg. dose 
Note: To date, MAXIPEN has not shown less 
allergic reactions than older oral penicil- 
lins. Usual precautions regarding penicillin 
administration should be observed. 
Supplied: MAXIPEN FOR ORAL SOLUTION; 
reconstituted each 5 cc. contains 125 mg., 
in 60 cc. bottles. Also 125 mg. and 250 mg. 
tablets. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 


Science.for the world’s well-being™ 


AVERAGE SERUM LEVELS Mog, /mi. 


AVERAGE SERUM LEVEL S— Mog /mi. 
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"MYSOLINE 


wide margin of safety 


























STUDIES Focal Jacksonian 19 19 (100%) i 


Results in 835 epileptic patients who had failed to respond 
to other anticonvulsants. “Mysoline” was added to current 
which, in some cases, was eventually replaced by “Mysoline” alone. 


ve 


Type of Number of | Completely 50-90% ts 
Seizure 











Patients | Controlled | improved < 
Grand Ma! 613 175 (28.5%) | 253 (41.2%) wD 
Psychomotor 130 | 10 (7.7%) | 65 (50%) (42.3%) 
Focal Jacksonian} 92 14 (15.2%) | 36 (39.1%) | 42 (45.7%) 

















The dramatic resutts obtained with “Mysoline” advocate its use as first 
choice of effective and safe therapy in the contro! of grand mal and _ 
psychomotor attacks. Literature and bibliography on request. 


SPECIAL POTENCY NOW AVAILABLE 


New 50 mg. small-dose tablet offers practical approach to 
dosage adjustment for initiation/combination/and ‘‘trans- 
fer’ therapy in selected cases. Available on prescription. 


Supplied: 0.25 Gm. (250 mg.) scored tablets, bottles of 100 and 
1,000. Also 50 mg. scored tablets to facilitate dosage adjustment, 
bottles of 100 and 500. 
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Bordens /the advantages of a BREMIL* formula 





= its 
not so much 


her milk 


as /us welfare 


Modifying cow’s milk to more nearly “match” 
mother’s milk is not an end unto itself. 


The objectives of more nearly physiologic 
feeding... and the relative worth of any par- 
ticular formula... rest solely on the clinical 
response of the infant. 


Thus, BREMIL has been modeled after moth- 
er’s milk for just this reason—to promote a 
clinically smoother course of infant feeding, 
easier on everyone concerned. 


for example... 











Bordens /the advantages of a BREMIL* formula 


welfare. ‘ 
in terms oO 


healthy skin 


BREMIL-fed babies are less prone to infantile eczema 
because the fatty acid pattern of BREMIL, like that 
of mother’s milk, is high in unsaturated fatty acids 
—particularly linoleic acid. 


Added methionine in BREMIL inhibits excessive 
ammonia formation, thus inhibiting diaper rash 
metabolically. 


Lactose, the sole carbohydrate in BREMIL as in 
mother’s milk, helps to assure stools of proper 
consistency and pH, so that perianal dermatitis is 
minimized, js 





ee 


— 
a 


fuelfave. 


in terms of tranquility 


Because its physiologic Ca:P ratio (a guaranteed minimum of 
1%:1) approximates that of breast milk, BREMIL avoids the rest- 
lessness, wakefulness, and excessive crying associated with mineral 
imbalance. Liquid BREMIL, in fact, is the only liquid formula 
that guarantees this Ca:P ratio. 

In addition, fewer digestive upsets are encountered with BREMIL 
because its fatty acid pattern has the “same characteristics phys- 
ically, chemically, and metabolically as breast milk,”! and its 


special blend of vegetable fats, virtually free from irritating 
*olatile fatty acids, is presented in a finely divided emulsion that 


asaures optimal toleration, easy digestibility and assimilation. 
ey 








Bordens /the advantages of a BREMIL® formula 














has welfare... terms of 

efficient protein for good 
erowth without imposing 
an excessive renal solute 


| 

BREMIL provides efficiently utilized protein in asso- 
| d ciation with other essential nutrients to assure “‘com- 
O a pletely normal growth and development ...’? Yet, by 
virtue of a protein /electrolyte pattern conforming 
closely to that of mother’s milk, BREMIL maintains 
renal solute load and water requirements within 
normal physiologic limits. This is especially impor- 
tant during febrile illnesses, diarrhea, and in hot 
weather when infant physiology is under stress. 
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MMM... 


DRE MIL 


LIQUID | POWDERED 


matches mother’s milk 


...in total infant nutrition with a physiologically balanced, complete formula— 





for a clinically smoother 
course of formula feeding 


) } 
i & 

‘ 
i 
* 


Standard Dilution: 
Liquid—1:1 with water. 13-fl.oz. tins. 


Powdered—1 level measure to 2 fl.oz. hot water. 
1-lb. tins. 





1. Litchfield, H. R., et al.: New York J. Med. 
50:2067, 1950. 

2. Oberman, J. W., and Burke, F. G.: M. Ann. 
District of Columbia 23:483, 1954. 






when diapers and drops are discarded 
it’s time to change to, Vi-Sol chewable tablets 
or teaspoon vitamins 


Vi-Sol chewable tablets and teaspoon vitamins, specifically formulated for the child over two, are the 
logical continuation of vitamin supplementation at the end of the “baby” period. The taste 
will show in their smiles. 


DECA-VI-SOL,® 10 significant vitamins, POLY-VI-SOL,® 6 essential vitamins. 

Chewable tablets, with fruit-like flavors, dissolve easily in the mouth...no swallowing problem... 
no vitamin aftertaste or odor. Teaspoon vitamins, orange-flavored liquid 

vitamins that children take readily. 


Mead Johnson 
Symbol of service in medicine 
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This is for YOU — doctor 


a Guide to Basic Shoe Corrections 


for Children | **"° "4 / 
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[key TO CORRECTIONS | 
CHAD UFEs 10-Point 


1. eeowLaR 
CONSTRUCTION 








2. amc feaTURE 
CONSTRUCTION 
bp 
3. STRAIGHT LAST 

CONS) 























Parent 
uTeratuer 





FOOT MEALTN 
EDUCATION 


MAROTT tee Memetertering Compan, Bos 2OOS Mibewwbes | Winsemrte 





The advantages of this new Guide are prac- saver, a helpful, handy reference to have in 
tical, and they are visual. You see at a glance your files . . . and it’s yours for the asking. 
everything that is involved. Just dial the prob- Send for your copy now via a note from your 
lem .. . and you automatically receive a dia- secretary, or return the coupon which has been 
grammatic description of the correct wedging placed here for your convenience. 
procedure with a capsule explana- 
tion of the correction. 

You'll find this a valuable time- 


eaeeeecéeeee@e##eseeeeesesdseewesseweetees 


Herbst Shoe Manufacturing Company 
P.O. Box 2005, Milwaukee 1, Wisconsin 


Gentlemen: 
Please send on for my use and that of my office 


associates __ copies of your Guide to Basic Shoe Cor- 
rections for Children. 


Herbst Shoe Manufacturing Company® 
P.O. Box 2005 « Milwaukee 1, Wisconsin 


*Makers of Child Life Shoes for more 
than 35 years. One of America’s great 
sources of juvenile footwear, both in 
correction and regular construction. 


Name 





Address 





City State 















why noti 
re-evaluate 





















in the light of today’s scientific findings— 


—the average serving of 100 gm. of lean 
pork provides a modest 250 calories,,, li 


—compare the fat-content of lean pork 
with that of other lean meats. 
















pork outranks other high-protein foods in 
its contribution of thiamine (B,) 


—pork provides an important amount of 
other B vitamins 


pork contributes significant amounts of 
the essential minerals, iron, copper and 
phosphorus, magnesium and potassium, supplied 
in a form that the body can use readily. 


1. Leverton, R. M., and Odell, G. V.: The Nutritive Value of Cooked Meat, 
Oklohomo Agricultural Experiment Station, Okichoma Stote University, 
Miscellaneous Publication MP-49, 1958. 





PUT PORK IN ITS PROPER PLACE 
««.in the daily diet 
«..use to tempt jaded appetites 





The nutritional statements made in this advertisement have been reviewed by the 
Council on Foods and Nutrition of the American Medical Associotion and found 
consistent with current authoritative medical opinion. 





AMERICAN | MEAT | INSTITUTE 


MAIN OFFICE, CHICAGO ° MEMBERS THROUGHOUT THE NATION 
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“Green... 





& 
Vitamin-time is treat-time with tasty viAcETSs Candispheres. Five delicious flavors 
— raspberry, cherry, orange, lemon and lime — in five pretty colors make VIACETS 
fun to take. Children really like them. And you will, too, for the complete pedi- 
atric vitamin support that viAcETs provide. Special layered construction assures 
potency, permits better chewing. Try viacets. Today. 


delicious - chewable - multivitamin candispheres® 


Each viacets Candisphere contains: Vitamin A...5,000 U.S.P. Units; 


Vitamin D...1,000 U.S.P. Units; Vitamin E...1.0 1.U. Units; ascorbic acid © 
...50 mg.; thiamine mononitrate...1.0 mg.; riboflavin...1.0 mg.; pyri- 
doxine...1.0 mg.; calcium pantothenate...1.0 mg.; niacinamide...5.0 mg.; 
Vitamin B,,...2.0 mcg.; folic acid...0.1 mg. Dosage: One or two VIACETS 
daily, or as indicated. Supplied: Bottles of 120 multicolored candispheres. 
WALKER LABORATORIES, Inc., Mount Vernon, N. Y. 


And for those patients needing just Vitamins A, D and C: delicious, orange-flavored, chewable ADCETS® Candispheres. 
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CONSISTENT RESPONSE 
IN SKIN INFECTIONS 


EFFECTIVE, GENTLE AGENT FOR PEDIATRIC SKIN INFECTIONS 
REGARDLESS OF VIRULENCE, RESISTANCE, CHRONICITY 


A DISTINCTIVE ANTIMICROBIAL, TRIBURON PREVAILS OVER PRIMARY 
AND SECONDARY INVADERS PROMPTLY, SAFELY, WITHOUT PRO- 
DUCING SIGNIFICANT LOSS OF ORGANISM SENSITIVITY.’ TWO 
FORMS: TRIBURON FOR SKIN AND WOUND INFECTIONS, 
TRIBURON-HC (WITH HYDROCORTISONE) TO COUNTER ITCHING 
AND INFLAMMATION AS WELL AS INFECTION. BOTH HAVE 
ACHIEVED IMPRESSIVE CLINICAL RECORDS: & EFFECTIVE IN 
OVER 90% OF PATIENTS?*-' ey DRAMATIC RESPONSES IN 
CHRONIC CONDITIONS*® fe MICROBICIDAL EVEN AGAINST 
RESISTANT STRAINS OF STAPH. AND STREP.':* & VIRTUALLY 
NONSENSITIZING AND NONIRRITATING & STAINLESS, 
ODORLESS, "HIGHLY ACCEPTABLE’’ 


EFFECTIVE THERAPY FOR: IMPETIGO, FOLLICULITIS, 


FURUNCULOSIS, ECTHYMA, ECZEMA, ACNE, ATOPIC 
DERMATITIS, NEURODERMATITIS, CONTACT DERMATITIS 
STASIS ULCERS, HYDRADENITIS, SEBORRHEIC DERMATITIS, 
INFECTIOUS ECZEMATOUS DERMATITIS, WOUNDS, 
LACERATIONS AND BURNS. 


TRIBURON FOR ALL SKIN AND WOUND INFECTIONS REQUIRING CONSISTENT 


ANTIBACTERIAL ACTION, AND FOR PREVENTION AND TREATMENT OF POST 


BURN INFECTIONS. (TRIBURON-IMPREGNATED DRESSINGS CAN BE AUTOCLAVED 


AVAILABLE OINTMENT, CONTAINING 0.1 PER CENT TRIBURON CHLORIDE, IN 


1-OZ TUBES AND 1-L8 JARS 
TRIBURON-HC WITH MYDROCORTISONE FOR INFLAMMATORY AND ECZEMA 
TOID DERMATOSES WHERE ANTI-INFLAMMATORY AND ANTIPRURITIC BENEFITS 
AS WELL AS ANTIBACTERIAL EFFECTS ARE REQUIRED 
AVAILABLE: OINTMENT CONTAINING 0.1 PER CENT TRIBURON CHLORIDE PLUS 0.5 
PER CENT MYDROCORTISONE, IN GM AND 20-GM TUBES 
REFERENCES: 1. R. J. SCHNITZER, E. GRUNBERG, W. F. DeLORENZO AND R 
BAGOON, ANTIBIOTICS & CHEMOTHER., 9:267, 1959. 2. R. C. V. ROBINSON, ANN. NEW 
YORK ACAD. S¢ 82:(ART 1 144, 1959 3. £ EDELSON, €t GRUNBERC A. D AL Z 
BRESE AND T. V. MORTON, (8ID., P. 124. 4. P. L. WILLIAMS, IBID., P.13 } sE< 2 
AND 1.L. TUURA, IBID., P. 131. 6. S. M. GLUEFARB, IBID., P. 149 


TRIBURON CHLORIDE N.N’-BIS'1-METHYL 3-(2,2,.6-TRIMETHYLCYCLONMEXYL) PRO 


PYL N.N'-DIMETHYL-1,6-HEXANEDIAMINE BIS (METHOCHLORIDE 


ROCHE LABORATORIES + DIVISION OF HOFFMANN-LA ROCHE INC NUTLEY 1% 


‘Triburon-Hc 


WITH HYDROCORTISONE 


microbicidal + anti-inflammatory + antipruritic 


‘Triburon 


unique topical microbicide 





“my 
vitamins” 


QUALITY / RESEARCH UNTECRITY 


HOMICEBRIN®. . . homogenized multiple vitamins, 
taste-tested for “tot-appeal” 


Willful youngsters are often quite particular about their personal vita- 
min supplement. However, even the most fastidious of them welcome 
pleasant-tasting Homicebrin into their daily routine. 


This boon to harried parents is also reassuring to the physician. Homi- 
cebrin supplies eight essential vitamins, potency-protected by homog- 
enization and careful buffering. To be certain your “‘tot-age’’ patients 
take and receive their full vitamin requirements, specify Homicebrin. 


Homicebrin® (homogenized multiple vitamins, Lilly) 


LILLY VITAMINS... “THE PHYSICIAN’S LINE’ 


003004 
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in the formula base has obvious advantages 
to the physician, who must decide what each 
infant needs, and when changes are indicated. 
An evaporated milk formula is a prescription 
formula, permitting the physician to adjust 


... the type and amount of carbohydrate 
... the degree of dilution to required strength 


Evaporated milk is the formula base proved 
successful by clinical experience . . . for 50 


million babies. 








FLEXIBILITY PLUS: 


Higher protein level recommended when cow’s milk is fed to babies 


Added vitamin D in required amounts 


Maximum nourishment— minimum cost to parents 


PET MILK COMPANY, ST. 


June, 1960 





A book on child development 


by a pediatrician 


Illingworth: DEVELOPMENT 
OF THE INFANT AND 
YOUNG CHILD 


I have felt for a long time that there is a real need 


ae 


of a book which applies the work of Gesell and others to everyday 


4 
/ 


; 


pediatric practice—a book which tells the doctor in simple language 


pm 


just what can be learned about a child's development with a minimum 
of equipment, without any kind of special accommodation, and 


without special training From the Preface 


By R. S. ILuincwortn, M.D., Leeds, F.R.C.P., D.P.H., 
D.C.H., Professor of Child Health, The University 
Sheffield; Pediatrici Th ildren's Hospital, Sheff 
ind the Jessop spite Women, Sheff 


| 
ys 
pees 


1960 + 324 pp. 95 hgs. + $6.50 


ee | 
‘ } 
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git 
ee, 


ilen account 


MacGregor: PATHOLOGY OF 
INFANCY AND CHILDHOOD 


Che purpose of this book is to present, in a volume of 


ital 


moderate size, an account of the morbid anatomy and histopathology 
of disease in infancy and childhood . The book is . . . to a large 
extent a record of my own experience in general children’s and 
maternity hospitals, and the great majority of the illustrations 

have been made from material that has passed through 


my hands From the Preface 


By AGNnes R. MacGrecor, M.D., F.R.C.P., Readenin 
Pathology of Diseases of Children, Edinburgh University 
Pathologist, Royal Edinburgh Hospital for Sick Children 


1960 + 639 pp., 399 figs. (21 col.) + $14.50 
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eS a Or ev Ra 


THE WILLIAMS AND WILKINS COMPA 
Baltimore 2, Md. 








Please send the following on approval: 





WILLIAMS | Bane 
& WILKINS E ul Address 








i —_ State 


COMPANY () Payment enclosed. © Bill me. 
BALTIMORE 2, MD. Pe | Shopping by mail is an easy, time-saving way to Ped-6-60 


del ol select books for your personal library. 
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the first chlorinated steroid 


newDILODERM | 


specifically eeEree at topical skin therapy | 


free from hazards of systemic absorption on topical application...effective, econom- 
ical... for any steroid-responsive ski! 1 disorder available as Foam Aer Aerosol 
and Cream with or without neomycin 


because 


Is 
lleep 
AL 








Just a “simple” 
case of cystitis 
may be the 
precursor of 
pyelonephritis — 
or may actually be 
the first evidence 
of a pre-existing 
pyelonephritic 
process.’ 






WHEN TREATING CYSTITIS~ SPECIFY 


FURADANTIN 


to ensure rapid control of infection FIRST 


throughout the urogenital system 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria including organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
= actively excreted by the tubule cells in addition to glomerular fil- 
tration « negligible development of bacterial resistance after 8 
years of extensive clinical use # excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs as safe for long-term 
administration 


AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. q.i.d. with meals and with food or milk on 
retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


REFERENCES: 1 Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders Co., 
1957. 2. Colby, F. H.: Essential Urology, Baltimore, The Williams & Wilkins Co., 1953. 
NITROFURANS—a@ unique Class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


page 100 The Journal of Pediatrics 

















Will someone Please 


ree 


get me a jar of TUCKS ? 


TUCKS 


Handy discs of soft cotton flannel, saturated with 
witch hazel (50%) and glycerine (10%), pH 4.6 


at diaper change 
wipe away irritating ammonia and 
fecal matter that cause diaper rash 


Recommend TUCKS wherever and 
whenever a soft, mildly astringent aid 
to cleansing and healing is needed.... 
TUCKS cleanse and soothe irritated 
surfaces when used as a wipe...cool 
and comfort the distress of chafing... 
encourage thorough cleansing. 
TUCKS help prevent diaper rash. 
TUCKS comfort chafing. 








FULLER PHARMACEUTICAL COMPANY 
3108 W. Lake Street 
Minneapolis 16, Minnesota 


For a generous office supply of TUCKS— 
just fill in and return this coupon. 


Name 





Address 





Zone___ State 
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Turn to the MOSBY 


Clip and mail this coupon to order on 10 day approval 


SYNOPSES 


for authoritative answers to a wide 
range of today’s perplexing problems 


Concise, compact and well indexed, the modern Mosby Synopses listed 
below can help you to review more quickly all of the important prin- 
ciples and procedures in the management of diseases in a wide area of 
medical practice. Frequency of publication assures you that these books 
provide today’s latest treatments in all of their specialized areas. Why 
not choose this inexpensive way to bring your library up-to-date and to 
increase your understanding in several of the outdo areas in which 
you encounter problems most frequently. 


(] SYNOPSIS OF PATHOLOGY 


By W. A. D. ANDERSON, M.D. Just published. 1960, 5th edition, 
860 pages, 4%” x 7%", 414 illustrations. Price, $9.25. 


L] SYNOPSIS OF OPHTHALMOLOGY 


By WILLIAM H. HAVENER, M.D. New. 1959, 288 pages, 4%” x 
7%", 189 illustrations. Price, $6.75. 


L}] SYNOPSIS OF GYNECOLOGY 
By ROBERT J. CROSSEN, M.D., DANIEL W. BEACHAM, M.D., and 
WOODWARD D. BEACHAM, M.D. New. 1959, 5th edition, 340 
pages, 4%” x 7%", 106 illustrations, including 1 two-page color 
insert. Price, $6.50. 


L] SYNOPSIS OF EAR, NOSE, THROAT DISEASES 
By ROBERT E. RYAN, M.D., WILLIAM C. THORNELL, M.D., and 
HANS von LEDEN, M.D. New. 1959, 383 pages, 4%” x 7%”, 
59 illustrations. Price $6.75. 


L] SYNOPSIS OF OBSTETRICS 
By JENNINGS C. LITZENBERG, M.D., Revised by CHARLES E. McLEN- 
NAN, M.D. 1957, 5th edition, 403 pages, 4%” x 75%", 163 
illustrations. Price, $6.00. 


(] SYNOPSIS OF TREATMENT OF ANORECTAL DISEASES 


By STUART T. ROSS, M.D. New. 1959, 240 pages, 4%" x 7%”, 
79 illustrations. Price, $6.50. 


C) SYNOPSIS OF GENITOURINARY DISEASES 
By AUSTIN |. DODSON, M.D., and J. EDWARD HILL, M.D. 1956, 
6th edition, 330 pages, 4%” x 7%", 124 illustrations. 
Price, $4.85. 


A SYNOPSIS OF CONTEMPORARY PSYCHIATRY 
By GEORGE A. ULETT, M.D. and D. WELLS GOODRICH, M.D. 
New 2nd edition due in October. 


O 


The C. V. MOSBY Co., 3207 Washington Bivd., St. Louis 3, Mo. 
Please send me on 10-day approval the book(s) checked above. |! 
understand that if | am not completely satisfied, | can return the book(s) 
within 10 days with no charge or obligation. If remittance is enclosed, 
publisher pays the mailing charges. 10-day approval offer limited to 
ccontinental U. S. 


Payment enclosed ) Charge my account [|] Open an account 
(Same return privilege) for me 
Name onwce Ge 
Address ‘ ‘ sales 
City - a ll : 
6-60 
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Complete Allergy Service 
From Solution to Syringe 
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Particularly for the routine treatment of common childhood 
NTR iS] N infections, sulfonamides are often preferable to the anti- 
biotics. And Gantrisin remains the sulfonamide of choice 
in this field. C2) Effective against a wide range of gram-posi- 


tive and gram-negative bacteria; highly soluble in the urine; 
safe, even in prolonged use; economical and readily ac- 
cepted by the fussiest little patient, Gantrisin may be pre- 


SYRUP (CHOCOLATE FLAVORED) SCribed in a variety of palatable pediatric dosage forms. 


GANTRISIN@—brand of sulfisoxazole 
i | ROCHE 
LIPO GANTRISIN RA LABORATORIES 


(VANILLA-MINT FLAVORED) Division of Hoffmann-La Roche Inc. 


PEDIATRIC SUSPENSION (RASPBERRY FLAVORED) 
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first chlorinated steroid 


dichlorisone acetate | 


specifically leveled at 
topical skin therapy... 





WHOLE PANCREAS 
Not an extract! 


EFFECTIVE substitution 

therapy in demonstrated 

pancreatic deficiency. 
Powder and Tablets 





iL @) T ENTERIC COATED 


Shwochman, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 


Shwachman, H. and Leubner, H., Advances ’ 
in Pediatrics, Vil, 249, 1955. 





Kaaan, B. M., Illinois Medical Journal, 107, 
120, 1955. 


Kumar, B. B., and Gibbs, G. E. A.M.A. Journal : g 
Diseases of Children, 91:606, 1956. - because _— 
Literature on request. 
VIOBIN, Monticello, Illinois 
® Pediatrics residency approved. 
Available July Ist. 300 bed hospital. 


Close affiliation with Stanford Med- 











ical School and in proximity to a 

University of California Medical IS 

School. Active pediatric service and 

out-patient department. Special em- a 


phasis on heart disease and neuro- : : 
psychiatric problems in children. =e F2 
Salary $175.00 per month and up 

depending on amount of previous ; 
training and marital status. 


Apply: Director, Mount Zion Hospital 
and Medical Center 

1600 Divisadero Street, 

San Francisco 15, California 














Caldesene 


“edicated powst 


Caldesene 


medicated powder 


The medication makes the big difference: Caldesene contains 15% calcium un- 
decylenate for sustained antibacterial and antifungal action — Caldesene forms a 
protective coating which prevents moisture or other irritants from coming into 
contact with tender or affected areas. Since the film is discontinuous it does not 
interfere with insensible perspiration. This unique product relieves itching, sore- 
ness and burning, and protects against diaper rash, prickly heat, and chafing. 


Supplied in 2 oz. shaker containers. 


FOR A TRIAL SUPPLY WRITE TO 
PROFESSIONAL SERVICE DEPARTMENT 


MALTBIE LABORATORIES DIVISION 
WALLACE & TIERNAN, INC. 





Belleville 9, New Jersey 
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dual antibiotic 
os erapy gives 
88% cure rate” 
“in a wide -vari- 
cety of common ) 
skin infections .~ 


‘a , eae J. M., and Ryle, W. C.: A. M. A. 
: f Dermat. & Syph. 69:366, 1954. 
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HERE’S WHY MORE MOTHERS 
evenflo NURSERS 


SMOOTH FEEDING ACTION... 


Sure Seal* Twin Air Valve Nipple .. . relieves 
vacuum ... assures continuous formula flow, uninter- 
rupted nursing. Baby nurses by compression as well as 
suction. Controlled flow eliminates excess air swallow- 
ing ... helps prevent nipple collapse, spurting. New 
Sure Seal rim centers nipple securely in bottle to pre- 
vent leakage and nipple pullout. 

*Patent Pending 

Adjustable Cap regulates formula flow to baby’s 
feeding speed. 


CONVENIENT TO USE... 


Air tight dise¢ seals nipple inside filled bottle for 
sterile, leakproof storage. 


Widemouthed bottles are easy to fill and clean. 
Flat sides prevent rolling. Rounded interior with sloped 
neck and base eliminates dirt-catching corners. 


Evenflo Nursers are economical as well—offer mothers 
a complete quality nurser at a low price, with inter- 
changeable replacement parts available everywhere. 


Nipple Cover keeps nipple sterile, 


in upright feeding position. 10¢ i 


All-New Evenflo Nurser 25¢. (Includes new 
Sure Seal Nipple, bottle, cap, disc.) With 
nipple cover 35¢. Also available in Super 
Plastic— Guaranteed to Sterilize 39¢. 
With nipple cover 44¢, 


evenflo 


RAVENNA, OHIO 


Used by more mothers than all other brands 
combined . . . according to independent surveys: 
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Important clinical books 


from Little, Brown 


1. CANCER AND ALLIED DISEASES 
OF INFANCY AND CHILDHOOD 


By 27 National Authorities 
Edited by IRVING M. ARIEL, M.D., and GEORGE T. PACK, M.D. 


THE ALARMINGLY HIGH INCIDENCE OF 
CANCER AMONG CHILDREN has become 
the cause for great concern to the medical pro- 
fession at large, and to the pediatrician and the 
family physician in particular. And from all 
sides there have been calls for a really complete 
and dependable presentation of current clinically 
tested diagnostic and therapeutic knowledge that 
every physician can confidently put to use in his 
practice 


THIS CHALLENGE HAS NOW BEEN MET 
HEADLONG BY 27 OF THE COUNTRY’S 
LEADING PEDIATRICIANS—-SURGEONS 

UROLOGISTS—-RADIOLOGISTS—CHEM- 


OTHERAPISTS—-HEMATOLOGISTS— DER- 
MATOLOGISTS— PATHOLOGISTS — OPH- 
THALMOLOGISTS—IN THE FIRST BOOK 


OF ITS KIND TO BE PUBLISHED! 


Here, in a single volume, are separate chapters 
on tumors of the head and neck, eye, breast, 
thorax, intestine; urinary, male genital and 
female genital tracts; adrenal gland; central and 
peripheral nervous systems; soft somatic tissues, 
bone, and skin. Here are comprehensive dis- 
cussions of leukemia and the lymphomas, the 
reticuloendothelioses, the anemia associated with 
cancer in childhood, and such uncommon tumors 
as lesions of the gastrointestinal tract, pancreas, 
liver and heart 


Ss ea nb Geib SND Geb GED GENED GUD clu cen” eam cD Gem Ome ER GED OED Smee GED een « 
| 

LITTLE, BROWN AND COMPANY | 
34 Beacon Street, Boston 6, Massachusetts l 
Please send me on 30-day approval the books circled: 
1234567 8 9 ; 
SAVE! Send check, publisher pays postage | 
l 

Name. : piisicaemea tiie ial 
I 

Address_- oat 
JP 4/60 | 

J 


June, 1960 


There are more than 600 pages in this volume, 
and hundreds of beautifully reproduced half- 
tones. These together with an extensive bibli- 
ography and cross-referenced index contribute 
to the book's usefulness as a quick and reliable 
clinical reference 

1s CS 


The price is 
2. ERYTHROBLASTOSIS FETALIS 


By Frep H. ALLEN, Jr., M.D., and Louis K. 
DIAMOND, M.D. 143 pp., illus. $4.00 


3. CLINICAL DISORDERS OF 
HYDRATION AND ACID-BASE 
EQUILIBRIUM—2nd Ed. 

By Louis G. Wet, M.D. 336 pp. 


4. RECENT ADVANCES IN 
CEREBRAL PALSY 


By 14 Authors. Edited by R. § 
M.D. 413 pp., 136 illus. $12.00 


5. THE NORMAL CHILD—2nd Ed. 


By R. S. ILLINGworTH, M.D. 356 pp., 69 
illus. $7.00 


6. RECENT ADVANCES 
IN PEDIATRICS 


By 15 Authors. Edited by DouUGLAS GAIRDNER, 
M.A., D.M. 379 pp., 82 illus. $9.50 


7. THE PREMATURE BABY 


By V. Mary Crosse, O.B.E. 242 pp., 39 illus. 
$5.00 


8. EPILEPSY AND RELATED 
DISORDERS—Coming soon! 


By Wittiam G. LENNox, M.D 
1100 pp., many illus. $13.50 


$7.00 


ILLINGWORTH, 


2 Volumes, 


9. LEUKEMIA: Research and 
Clinical Practice—Coming soon! 


By F. G. H. Haywor, M.D. 350° pp., 208 
illus. (12 in full color). In Press. 
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...then it’s 
Time for meat time to trust 
in the diet? 


SWILET 


...the meat 
specialist! 





To help your little patients 
enjoy the maximum of 
meat’s many benefits, Swift 
prepares this vital growth 
food in its most delicious 
and easily assimilated form. 

All Swift’s skill goes into 
selecting extra lean meat 
with its higher protein con- 
tent... processing care- 
fully to retain nutritional 
values ... straining the 
meat finer. And assuring 
flavors so appetizing they 
aid in establishing sound 
eating habits early. 

Only Swift specializes in 
delicious, nourishing meats 
and meat dishes for babies. 


the two most trusted 


: Swill’ 
\ Premium 


oT 


*\ 


Nine 100% Meats...also — fo 
6 High Meat Dinners 

, al 

beer * 


ons 


OUR 105TH YEAR 
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5-fold 
absorption 
in oral 


B,, therapy 


LLOYD BROTHERS, INC. 


CINCINNATI! 3, OMI0 
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Ion-exchange vitamin B;2 administration provides unique superiority over 
previous oral forms of the vitamin. Present in Cynal as LBj», ion-exchange 
vitamin B2 is protected against gastric destruction and provides smooth, 
sustained absorption . . . up to 5 times! as great as with ordinaty prepara- 
tions. 

In addition to the specific anti-anemic properties of B;2 certain beneficial 
effects on appetite and well-being have been observed in patients showing 
marked deficiency in the vitamin.? 

A single dose of Cynal provides not only generous amounts of vitamin B;2 
but also essential vitamins B, and Bg. Evidence appears to indicate the 
latter is necessary for proper vitamin B;2 absorption.® 


5-fold ORAL vitamin By absorption...plus tasty “Cherro-Chew” 
tablets which dissolve on the tongue or are easily crushed on a spoon 


Cynal is prepared in “Cherro-Chew” tablets for easy and pleasant 
administration. Soft, tasty cherry-flavored tablets can be dissolved 
on the tongue, chewed or swallowed whole. For liquid administra- 
tion, crushed Cynal tablets dissolve readily in water. 

EACH SOFT TABLET CONTAINS: 

Thiamine mononitrate (vitamin Bi). . . . . . . 10mg. 
Viiewiin ee (0b. @. 309) 2. ww we te tt tt wl tI 
Pyridoxine hydrochloride (vitamin Bs) . . . . . . Smeg. 
*Lloyd’s absorption-enhancing complex of vitamin B,> (B)2 from Cobalamin Concentrate). 
DOSE: One tablet per day. 

SUPPLIED: Bottles of 50 tasty Cherro-Chew tablets. 


REFERENCES: 

1. Chow, B. F.: Gerontologia 2:213-221, 1958. 

2. Committee on Nutrition: Pediat. 21:860 (May) 1958. 

3. Chow, B. F., et al.: Am. J. Clin. Nutrition 6:386, 1958. 


LLOVD BROTHERS, INC. 3 cINCINNAT! 3, OHIO 








Noctec -and the rest is easy! 


Noctee (Squibb CHloral Hydrate) invites gentle repose swiftly, safely soon followed by 
refreshing sleep best described as “physiologic” in nature. Virtually free of side effects (including 
preliminary excitement or resultant “hangover” commonly observed with barbiturates), Noctec 
offers reliable, conservative sleep therapy for patients of all ages. In therapeutic doses, Noctec may 
also be prescribed when heart disease or other illness is present ¢ in psychiatric complications e 
during first stage of labor e for pre- and postoperative sedation. Adults: 1 or 2 742 gr. capsules 
or | or 2 teaspoonfuls of solution 15 to 30 minutes before bedtime. Children SQUIBB 
1 Or 2 334 gr. capsules or '4 to 1 teaspoonful of solution 15 to 30 minutes before} co owas 

s the Priceless Ingred 


bedtime. Supply: capsules, 72 and 343 gr.; solution, 742 gr. per 5 cc. teaspoonful 























When you prescribe a feeding formula, doctor, naturally 
you want a formula that meets all known nutritional needs and most 
closely resembles breast milk. You want a formula optimal in pro- 


teins, carbohydrates, vitamins and minerals, to promote sound health 


and physiologic growth. In sum...the finest formula modern medi- 


cine provides. 

The S-M-A formula, made by Wyeth, fulfills these require- 
ments. It is a nutritionally balanced formula patterned after breast 
smilk. It is convenient...casy-to-mix...and economical. S-M-A costs 
only pennies more per day than home supplemented “sugar-and- 


milk” formulas. 
Wyeth Laboratories Philadelphia 1, Pa. 


INSTANT POWDER CONCENTRATED LIQUID 


Food Formula for Infants 


A Century of Service to Medicine 
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rhinall 
nose 
drops 


a breather pardner... 





A Laxative Modifier 
of Milk for 
CONSTIPATED BABIES 


Borcherdt's 


MALT SOUP EXTRACT 


(MALTSUPEX) @ 
POWDER LIQUID 


is Gentle, Dietary, 
Safe, Dependable 


Normal bowel functions are restored with no gas pains, no 
stomach upset. That's becouse MALT SOUP EXTRACT is a 
food and not a drug. Malt Soup Extract is a non-diastatic 
barley malt extract neutralized with potassium carbonate. 
When necessary it can be given over a long period of 
time with no side effects and is not habit forming. It pro- 
motes the growth of favorable aciduric intestinal flora. It 
restores the normal acid condition in the lower tract and 
produces soft stools in a natural manner. For babies two 
tablespoonfuls of Malt Soup Extract is added to the daily 
formula. For breast fed babies it's given in water before 
nursing. For children two tablespoonfuls in milk twice a 
day is the usual dose. This product hos been used for forty- 
five years with fine results in stubborn and obstinate cases. 

Available in 8 and 16 o2. bott'es at all Drug Stores coast to coast. 
Also availab'e in powder form 


Send for clinical samples 


Borcherdt Company 


217 North Wolcott Avenue Chicage 12, Illinois 
In Canade, Cheme Drug Co., ltd. Terente, Canada 
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Little cold sufferers take to 
Rhinall Nose Drops without a 
fuss! Pleasant, fast-acting, 
easy to use...and so economical! 


Relieves nasal congestion in 
colds 

sinusitis 

allergic rhinitis 

no burning or irritation 

no after reactions 

no risk of sensitization 


Contains 

Phenylephrine Hydrochloride 0.157 
‘Propadrine’ Hydrochloride 0.3% 

in an isotonic saline menstruum 


RHINOPTO 
COMPANY 
Dallas, Texas 





® Excellent opportunity for cer- 
tified or board eligible pediatri- 
cian with established group in 
attractive Minnesota community. 
Medical Block Clinic, 412 Main 
Street, Red Wing, Minnesota. 














CHANGING YOUR ADDRESS? 


When you move, please— 


Notify us to change your address—allow us six 
weeks to make the change. 

Mention the name of this Journal. (We publish 
twelve periodicals.) 

Give us your old address. If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

Give us your new address—complete—including the 
Postal zone number. 

Please print your name and address 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington Bivd., 
St. Louis 3, Mo. 
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PROTEIN 


. With other nutrients, protein affects dif- 
essential for ferentiation of cells during development . . . 
participates in metabolic processes of growth 

. .. and is stored as part of all soft tissues of 


growth and ths body. 


] In relation to body weight, requirement for 

deve opment protein is highest during infancy . . . slowly 
decreasing as rate of growth decreases until 
adult size is reached. During pregnancy and 
lactation, when growth is supported by ma- 
ternal tissues .. . protein requirement again 
increases. 
Assuming an ideal pattern of amino acids 
in dietary protein . . . the changing minimum 
requirement has been expressed by the Food 
and Nutrition Board in gms. of protein per 
kilogram of body weight as follows . . . 1.76 
from birth to 3 months...1.21 from 3 
months to 6 months...0.95 from 6 to 9 
months ...0.77 from 9 to 12 months... 
0.54 from 1 to 6 years ...0.50 from 7 to 


9 years .. . 0.44 from 10 to 12 years . . . 0.42 
from 13 to 15 years. ..0.35-0.36 for girls 
and boys 16 to 19 years...0.44 during 
second half of pregnancy . . . and 0.56 during 
lactation for 850 ml. of milk daily. 


Assigning a biological value of 79 to cow’s 
milk, the requirements change respectively 
to... 2.23, 1.53, 1.20, 0.97, 0.68, 0.63, 0.56, 
0.53, 0.44 to 0.46, 0.56 and 0.71 gms. of 
cow’s milk protein required per kilogram of 
body weight . . . from birth until 20 years of 
age ... and during pregnancy and lactation. 
As increasing amounts of high quality pro- 
tein are fed to children, amino acid patterns 
of diet decrease in importance. If the bio- 
logical value of dietary protein falls above 
60, the amino acid pattern is not critical . . . 
for amino acid requirements can be satisfied 
if enough protein is eaten. 

Milk is man’s first dietary source of protein 
. -. providing total protein needs during first 
months of life. One quart of milk daily can 
provide 85 percent of the pre-school child's 
protein allowance...and 4 to 4 of the 
teen-age youth’s protein allowance. 





Since 1915... promoting better health through 


The nutritional statements made in this adver- — nutrition research and education 
tisement have been reviewed by the Council LU : 

on Foods and Nutrition of the American eS bee ~NATIONAL DAIRY COUNCIL 
Medical Association and found consistent 

with current authoritative medical opinion. A non-profit organization 


111 North Canal Street - Chicago 6, Illinois 
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this 
we 


NOW... 
ACTIDIL...... ot 


brand Triprolidine Hydrochloride 


convenient tablets of 
2.5 mg., and for children a 
deliciously TANGERINE- 


flavored syrup 


We believe that you and 
your patients will like 
‘ACTIDIL’. If you would like 
to try the tablets or syrup 
of ‘Actidil’, please write us 
and we'll be glad to oblige. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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e\W 


hich, creamy lather 
with improved 


LOWILA CAKE 


Cleans tender or dermatitic skin 





without irritation. 

Lowila Cake does not contain any 
irritating ingredients of soap, 
such as alkali, fatty acids or 
perfumes. Lowila Cake maintains 
healthy skin pH and aids healing. 
Contains sodium lauryl 

sulfoacetate in a corn dextrin 


base, acidified with lactic acid 


Write for samples. 


WESTWOOD PHARMACEUTICALS 
Buffalo 13, New York 
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for hematologic support during most rapid growth 


Rapid growth in infancy is often accompanied by diminution of iron 
stores to meet demands for hemoglobin in a rapidly expanding 
blood volume. The usual supplementary diet may still leave the 
infant in a borderline state of iron nutrition.'? 


SIMILAC WITH IRON 


12 mg of ferrous iron per quart of formula 


assured iron intake w to maintain iron stores 
in every formula Feeding @ to prevent iron deficiency 
at no additional cost m to support the usual diet 


References: 1. Sturgeon, P., in Wallerstein, R. O., and Mettier, S. R.: !ron in Clinical Medi- 
cine, Los Angeles, University of California Press, 1958, p. 183. 2. Smith, N.J., and Schulz, J., 


op cit., p. 65. 


° ROSS LABORATORIES Columbus 16, Ohio 
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Se sl: 


For prompt and safe control of vomiting 








in children, Thorazine® syrup and sup- 


brand of chlorpromazi 


positories. Thorazine’ is one of the 


fundamental drugs in medicine. 


SMITH 
KLINE & 
FRENCH 
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SIKIPS 
HER 


VIFORT 


Aqueous Polyvitamin DR¢ yPS 


e completely water-dispersed 
including vitamins A and D 


3 to 5 times better absorbed, 
utilized, and stored than 
from oily media 


deliciously orange-flavored 
.atreat for infants and 
growing children 


backed by years of clinical 
Si duleha-lalemel-elf-legle 
Flejeliter-ldlels 


Dosage: 0.3 to 0.6 cc. daily; 

may be placed directly on tongue 
or taken in fruit juices or milk 
TO) 8) eo) i (16 ba = 10) 64(:1-e) Me ho MEG OME ale) 
60 cc. with graduated dropper 
Also available: Virort Capsules 
ole) adi -1- Me) mee OM- Lele mp 0018 


am ple Literature? Writ 
ENDO LABORATORIES Richmond Hil! 18, New York 
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Kananea Banana Flakes 
for instant mashed banana in daily 


routine fedin: ——> 


© PURE © PERFECTLY RIPE 
* FULLY NUTRITIOUS 
The addition of three parts water or 
milk will INSTANTLY provide the 


wholly-nutritious mashed banana you 
prescribe. 


When you prescribe banana, write “Kanana”! 


Kanana Banana Flakes {3vo2x) 





ANANA| 


anes arenoxmate 
SUN-a1PEReD ern 
wormne * 
— 


.s . = 7 
= 
. 

Sa 


; 


FREE SAMPLE! Fill out and mail 


TODAY! For content analysis and free 
sample, send to: 


Kannengiesser & Co., 76 Ninth Ave., 
New York 11, N. Y. 








STREET 





city ZONE STATE 


KANNENGIESSER & COMPANY, 76 NINTH AVE., 
NEW YORK 11, NEW YORK. In Canada: Lauren- 
tian Agencies, Ltd., 429 St. Jean Baptiste 
Street, Montreal, Canada 
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happy mother, cheerful babies 


because their physician has kept the 
twins well nourished, healthy, and 
free from diaper rash 


“DESI I IN 


OINTMENT 


Protects against irritation of urine and excrement; 
markedly inhibits ammonia-producing bacteria; 
soothes, lubricates, stimulates healing. 


For samples of Desitin Ointment, pioneer external cod 
liver oil therapy, write... 


DESITIN cHEmIcaAL COMPANY 
812 Branch Avenue, Providence 4, R. I. 
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Why Clinical Judgment Often Dictates 
Altafur for Peroral, Systemic Therapy 


of Pyodermas 





Gratifying Therapeutic Response 
ALTAFUuR was found “highly satisfactory in most 
of the primary and secondary bacterial derma- 
toses treated to date,” including “pyodermas . . . 
caused by antibiotic resistant strains of staphylo- 
cocci.” In a nationwide survey” there were 94% 
satisfactory results (cured or improved) among 
159 patients treated with ALTAFUR for pyodermas. 


Virtually Uniform in vitro Susceptibility 

of Staphylococcus aureus 
99.5% of isolates (214 of 215) from patients 
with staphylococcal infections—including many 
antibiotic-resistant strains—proved sensitive in 
vitro to ALTAFUR in tests conducted across the 
nation.® 99.7% of staphylococcal isolates (334 
of 335) at a large general hospital—including 
many antibiotic-resistant strains—proved sensitive 
in vitro to ALTAFUR.* 


Wide, Stable Antimicrobial Spectrum 
“Because of its relationship to previously devel- 
oped nitrofurans, it is anticipated that [ ALTAFUR] 
will retain its original spectrum after longstanding 


Tablets of 250 mg. (adult) 
and 50 mg. (pediatric) 


bottles of 20 and 100 


clinical usage.”® Development of significant bac- 
terial resistance to ALTAFUR has not been encoun- 
tered to date.® 


Minimal Side Effects 
Side effects are easily avoided or minimized by 
these simple precautions: 1) alcohol should not be 
ingested in any form, medicinal or beverage, dur- 
ing ALTAFUR therapy and for one week thereafter 
2) each dose should be taken with or just after 
meals, and with food or milk at bedtime (to reduce 
the likelihood of occasional nausea and emesis). 





1. Weiner, A. L.: Paper presented at the Conference on 
Recent Advances in the Treatment of Chronic Derma- 
toses, University of Cincinnati (Ohio), Nov. 5, 1959. 
2. Compiled by the Medical Department, Eaton Labora- 
tories, from case histories received. 3. Christenson, P. J., 
and Tracy, C. H.: Current Therapeutic Research 2:22, 
1960. 4. Glas, W. W., and Britt, E. M.: Proceedings of the 
Detroit Symposium on Antibacterial Therapy, Michigan 
and Wayne County Academies of General Practice, 
Detroit, Sept. 12, 1959, p. 14. 5. Leming, B. H., Jr.: Ibid. 
p. 22. 6. Investigators’ reports to the Medical Depart- 
ment, Eaton Laboratories. 


Aitatur 


NITROFURANS ...a unique class of antimicrobials 


EATON LABORATORIES, NORWICH, NEW YORK 





Quibb Triflupromazine Hydrochloride 


Vesprin 


controls anxiety and tension in everyday practice 


Doctor. = In pediatric practice, as well as in general medical prac- 
I can reason tice, many children with behavior problems can benefit 
: : from the administration of VESPRIN, a full range tran- 
with him on quilizer with minimal toxicity and side effects. Equally 
other problems... important to the physician is the fact that VESPRIN 
does not produce somnolence while retaining high po- 

but not when tency as a tranquilizer — even in low dosage. 
it comes to Consult Vesprin package insert or PDR for indications, 
a dosage and directions for use. Supply: for oral use—tab- 
eating lets containing 10, 25 and 50 mg. SQUIBB Manoa 


vesraun ® op a squee Teaccmane ae 
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Protection 


From Procter & Gamble: 


1. 


ains 


Diaper Rash* 


with new 


Oetmaseptic 


3. 


New: Procter & Gamble has developed a 
new detergent, Germaseptic Dreft, con- 
taining TCC—3,4,4’ Trichlorocarbanilide, 
an effective bacteriostatic ingredient. This 
special ingredient helps prevent the growth 
of germs on diapers and baby clothes. 


Effective: Radioactive tracer studies show 
that TCC adheres to fabrics during washing, 
and bacteriological tests prove that TCC 
stays active in preventing germ growth 
even through normal rinsing, drying, stor- 


age and wear. 


4 


dreft 


Proved: Clinical testing by an independent 
research laboratory indicates a significant 
reduction in diaper rash among babies 
whose diapers were washed with Germa- 
septic Dreft. This is because Germaseptic 
Dreft inhibits the production of ammonia, 
resulting from bacterial decomposition of 
urine on soiled diapers. 


Safe: Germaseptic Dreft has undergone 
thorough toxicity and skin mildness tests, 
which proved it safe for home use. 


May we send you a detailed report? This report 
contains laboratory and clinical proof of Germaseptic Dreft’s 
effectiveness. We will be glad to answer any additional ques- 
tions you may have regarding this product. Please address 
inquiries to: H. H. Besuden, Director of Medical Programs, 
Procter & Gamble, P. O. Box 599, Cincinnati 1, Ohio. 
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vomiting quickly 
controlled 


rectally 





Antinausea 


SUPPRETTES 


for Children 


SUCCESSOR/TO THE SUPPOSITORY 


Vomiting in youngsters responds promptly 
to one Antinausea Supprette rectally two 
or three times daily. Full therapeutic dos- 
age is assured and there is no chance of 
vomiting the medication. 

Combined synergistic action of pyrila- 
mine maleate 25 mg., and pentobarbital 
sodium !+ gr., enhance its efficacy in pro- 
viding rapid relief. 

Antinausea Supprettes (Children) have 
a definite place in pediatrics, because rectal 
medication can be retained during the vom- 
iting cycle. Safe, no discomfort, no irrita- 
tion, no leak-back. 


ANTINAUSEA SUPPRETTES (Children) 


Require no refrigeration. 
Supplied in jars of 12. 
Samples on request. 


The “Neocera” Base Makes the Difference 
Contains no oils or fatty materials. Con- 
sists of water-soluble Carbowaxes* with 
active dispersal agent. Mixes readily with 
rectal fluids. *Trademark U.C.C 


THE WILLIAM A. WEBSTER COMPANY . MEMPHIS 5, TENN. 





established starting point 
for indwidualized management 
of cow’s muk sensitivity 


MULL-SOY. 


LIQUID /POWDERED 


Since food allergy creates clinical problems requiring individ- 
ualized management, the disadvantages of a ‘‘fixed’’ formula 
are apparent. MULL-SOY, however, provides all the manage- 
ment flexibility of evaporated milk, and may be used in the 
same way. 


Type and quantity of carbohydrate — and degree of dilution — 
can be adjusted to the needs of each case. Yet MULL-SOY 
assures well tolerated protein for good growth, a fat content 
high in linoleic and the other important unsaturated fatty acids, 
and dependable relief from milk-allergy manifestations such 
as eczema, asthma, persistent rhinitis, hyperirritability, colic, 
diarrhea, vomiting (pylorospasm), and nasal stuffiness. 


Other essential nutrients such as vitamins A, D, C, the B vita- 
mins, and iron should be added to the diet at the physician's 
discretion. 


Liquid — 1542-fl.oz. tins; Powdered — 1-Ib. tins. 


») Ba, ~ PHARMACEUTICAL DIVISION 
s vilen§ 350 Madison Avenue New York 17, N. Y 














